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60 For many years, metallurgists 
curd \ 6 have recommended chrome-moly 
steels for high temperature and 
ADES uROMEND mild corrosion resistance work. 
\ Their recommendations have 

generally pointed to the 4-6% 
28% Chrome %% moly composition. 
WICKELEND Fabricating and design engineers, 


REND opts 
13 ELECTR however, have requested proper- 


MAORTEND ? _ ties of metals that would give 
CAREND greater strength and greater corro- 
REFORMeE! 


MANGANEND sion resistance combined with 
high creep resistance. Arcos 
Chromend 9M is developed to 


meet the welding requirements 


of this grade. 


iz 
/REOS 
i ARCOS CORPORATION + 409 W. BROAD ST., PHILA. 8, PA. 
Your Arcos Distributor knows the Answers. Your Arcos Distributor has Stock. 
Baton Rougel La Loulsiana Welding Supply Co. Erie, Penna. ............-Boyd Welding Co. Moline, tl. ..... Machinery & Welder Corp. San Diego, 


Borger, Texas...... Hart Industrial Supply Co. Fresno, Calif... Victor Equipment Co. Montreal, Canada. G.D.Peters & Co, of Canada, Ltd, San Francisco, Calif....." 


Boston, Mass... H. Boker & Co., Inc. Ft. Wayne, Ind..Wayne Welding Sup. Co., Inc. New Orleans 13, La.. .Gulf Welding Equip. Co. Seatite, Wash 
Buflaio, M. Root, Neal & Co. Honolulu, Mawali. . Hawaiian Gas Products, Ltd. New York, N. ¥.........H. Boker & Co., Inc. 
Chicago, tl... ...4. Machinery & Welder Corp. Houston, Texas. ..Champion Rivet Co. of Texas Oklahoma City, Okla. . Hart Industrial Supply Co Spokane, Wash......-- 
Cincinnati, Ohio. ........ Williams & Co., Inc. Kansas City, Mo.. Welders Supply & Repair Co. Pampa, Texas... ...Hart Industrial Supply Co. St. Louis, Mo. Me 
Cleveland, Ohio. ........ Williams & Co., Inc. Kingsport, Tenn........Sitp-Not Belting Corp. Pittsburgh, Pa... . Williams & Co., Inc. Syracuse, N. 
Cotumbus, Olio. Williams & Co., Inc. Los Angeles, Calif.......Victor Equipment Co. Portiand, Ore. BE. Haseltine & Co. Tulsa, Oklahoma. . 
Detroit, Michigan. ...C, E. Philips & Co., Inc. Milwaukee, Wis... ..Machinery & Welder Corp. Rochester, NM. Y..........Welding Supply Co. Wichita, Kansas.....-> 
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Here's sure 
you'll select the right HOBART 


Arc Welder to do each and every one of the arc 


welding jobs better in your post-war enterprises 


Most popular for average shop welding 
where electric power is available. Size 


» Hobart Electric Drive Portable ka Hobart Gas Engine Drive Stationary 


7 eee, Most popular where electric power is not 
eS available and portability isn't essential. 

for production, maintenance, repair and ees Used extensively on long term construction 


general shop welding should be governed jobs. Can also be used to form the nucleus 
by size of electrode. thickness of metal of a mobile machine shop like those of the 
and speed required for majority of work. U. S. Army as noted in technical papers. 


Hobart Gas Engine Driven Portable 


Hobart Belted * for building your own 


Most popular where work does not justify 
investment in a complete, factory-built 
portable welding outfit. You can still have 
one of which you will be proud—by sim- 
ply connecting a Hobart Generator to a 
good, used. reconditioned auto engine. 


Most popular where electric power is not 
available and portability is essential. A 
“must” for all types of construction work 
such as bridge building, building construc- 
tion, pipe line welding. shipbuilding, rail- 
road welding and general maintenance. 


Hobart Welder 


Many customers require welders designed 
for special purposes such as this tractor 
type welder originally designed for use 
in the yards of a great railway system. 
If you have a post-war application that 
requires specially designed welding 
equipment, we welcome your inquiries. 


Hobart A. C. Transformer Type 


Most popular for shops that have only 
single phase 220 volt power supply avail- 
able and want improved alternating cur- 


y rent welding performance. Can be easily » 
d = moved from one job to another. as 
HOBART BROTHERS CO., BOX WJ-55 y 
e TROY, OHIO. “One of the World's 4 


Largest Builders of Arc Welders"' 


Try em and youll : OBART 
ther. Gimplijied ARC WELDERS 


\ 
“Practical Design for Are Welding,’ a remarkable 


book that shows you many ways to redesign your 
product for fabrication by low cost welding. $3.50 


FREE Vest Pocket Arc Welder's Guide,'' contains tables, 


5 A Better Rod for Every Purpose : 
leberstericn make sods for charts, and other valuable welding information. 
each specific job. It is tested—im 
proved — pertected — order Hobart . . 
Check this coupon and mail to... 
stand why they re'the choice 
= HOBART BROTHERS CO., BOX Wi-ss TROY, OHIO 
ti. . Write for your price list 
Name Position 
KEEP BUYING iS , Firm 
BONDS 
WAR Address 
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l-Welded Composite Steel Beam and 
Concrete Slab Bridges 


By Glenn L. Enke' 


Introduction A 19° reduction in expenditure for bridges in the 40- 

to S0-it. span range is worth approximately $2,800,000.00 

ODERN bridge design demands strict adherence annually. This paper will show that an all-welded com 
on the part of the designer to the economical posite steel beam and concrete slab bridge in the 60-it 


ie use of materials. This basic principle has as- span range will save nearly 19% of the cost of the ordi- 
sumed greater importance in recent years with sharply in- nary type of steel beam and concrete slab bridge, which 
reased labor costs and ever-increasing demands for high- does not utilize the concrete slab to resist stress. 

vay facilities. It will also show that an all-riveted design can hardly 


Economical use of material may be interpreted as justify the use of the slab in a composite girder section, as 
mplete’ or ‘entire’ use. This is accomplished by the high cost of providing a riveted shear key between 
ranging all elements of a structure into an integral slab and girder absorbs all but 3° of the saving. 


tress resisting unit. Current examples of successful de- It will show that the composite steel bedm and concrete 
gn in this respect include an airplane wing, a “‘stream- slab design is 10°; more economical than an all-reinforced 
ner’ railroad car, and a glued plywood box girder. concrete design in the 60-ft. span range, whereas the ordi 


h of these use their exterior walls or “‘shells’’ as major nary riveted type of steel beam and concrete slab 
ress resisting elements. Economical use of material design costs 10°), more than the reinforced concrete de 
iso implies “‘least total cost’’ of labor and materials, and sign in this span range. Prior to the use of composite 
ichieved through simple construction details, repeated steel and concrete slab designs, it was more economical to 


ten. The all-welded composite steel beam and con- use reinforced concrete up to spans of 60 to SO ft.; the 
rete slab bridge meets these requirements for economical variation in this length being determined by the relative 
se of materials. prices for structural steel, reinforcing steel, and concrete 


Economical bridge design produces a least combined in any one locality. Use of all-welded composite steel 
st of bridge superstructure and substructure to satisfy beam and concrete slab bridges will reduce this minimum 
en live load specifications; subject to under clear- economic span range to 40 ft. or less 


ce requirements for waterway area, flood debris, navi While this paper is primarily designed to show ad 
ion or, in the case of a grade separation structure, vantages of welding in structural steel bridge construc 
ghway or railway traflic clearances. Bridge super- tion, there are other less tangible but important considera 


ructure costs vary with span length to a considerably tions that favor the use of structural steel in bridge con 
iter extent than do substructure costs, and for most — struction over reinforced concrete. 


ilge locations represent a major portion of the total Plastic flow of reinforced concrete subjected to high 
‘t. Since a short span will therefore produce an eco- compressive stress produces an appreciable amount of 
mical bridge, and span lengths in most bridges are dic- deformation over a period of years. In shallow members 
ted solely by economy, a span range of 20 to 100 feet subjected to dead load bending stresses, the continuous 
ill cover nearly all bridge construction. effect of this deformation results in noticeable deflections: 


Individually, short-span bridges attract little attention A bridge constructed with reinforced concrete members 
m engineers at large. On occasion, it is necessary to spanning longitudinally (either flat slab or tee-beam de 


of 


struct a bridge of major proportions across an impor- sign) will, in time, develop appreciable sags in each span 
it water way. Considerable attention is focused upon between piers and produce a wavy deck surface with ob 
‘ type of structure because of its size; yet, in terms of jectionable riding characteristics. This problem is not 
incial expenditure per year, the small bridge of short easily solved in concrete design because the total deforma- 
i length deserves real attention. Approximately 30 tion 1s not limited, being, in general, proportional to time 


lon dollars was spent in the United States by various and unit stress and inversely proportional to bending 
te and municipal agencies in the two-year period _ stiffness. Short spans and deep members ippear to pro- 
‘ring 1940 and 1941, on bridges with spans of 40 to SO vide the only practical cure, as the total amount of de- 

\s very few individual bridge projects exceed this formation accumulated is then within the limits of usual 
penditure but require considerably more than two construction accuracy and apparent deck smoothness to 
'S to construct, the small bridge of short span deserves — the user. 


Ponsiderably more attention and thought than it now Shallow slab span designs in the 20- to 30-ft. span range 
eives have suffered from this phenomenon, beginning their 
tracted from one of the Prize Papers presented to the Lincoln Arc useful lite slightly wed, and ending at with 
pak Foundation span sag too great for riding comfort and safety. The 
dah meer, Morrison-Knudsen Co., Inc eneral Contractor Oise only reasonable cure at this stage is an asphalt topping 
435 
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WELDING Society Specifications, which, how: 
not at that time and are not now recogniz: 
American Association of State Highway official] 
stress carrying members. 

The A.A.S.H.O. viewpoint on welding is stat, 
1941 Specifications as follows: 

“Welding is not permissible in main members or thy:. 
connections where the failure of the weld would z 
the stability of the structure.” 


Were 
DY the 


T 


Briefly, this viewpoint says: “Welding is not 1:1; hl 
The writer firmly believes the reverse to be tr ales 
ing intelligent designing for welding, and refuth 
which increases dead load, and decreases usable live load Planned shop and field welding procedures 
capacity. As these two bridges did not lie on Federal Aid Hig} 
Structural steel bridges with longitudinal girders sup- Way routes, it was possible to construct them wit! 


porting concrete deck slabs with transverse reinforcing adherence to the welding restrictions set forth i: 
overcome all of the ill effects of plastic flow. As the A-A.5.H.O. Specifications. 

modulus of elasticity for structural steel, at 29,000,000 By coincidence, Oildale Bridge was adjacent to, but 
to 30,000,000 psi., is controlled much more accurately 4 different highway route than another bridge in Baker 
than concrete, which ranges between 3,000,000 and field, two miles away, across the same Kern | 
6,000,000 psi., deck deflections in a longitudinal direction ferred to hereinafter as Bakersfield Bridge. Both bridy 
are accurately allowed for and maintained, as structural Were advertised for bids within a three months’ per 
steel is not subject to time deformation, that is, plastic Bakersfield Bridge is on a Federal Aid Highway rou 


flow. however, and could not employ welding for main men 
The transverse span concrete deck undergoes plastic — bers. : 
flow, of course, but in a direction normal to traffic, pro- Phe concrete slab on Bakersfield Bridge was 1 


ducing uniform deformations along any one wheel line lowed by U. 5. Bureau of Public Roads for composit 
or traffic lane throughout the entire length of bridge. action to resist dead load, as welded shear keys were us 
To successfully achieve this effect, cross diaphragms must The Bureau did, however, permit its consideration | 
not be in contact with the concrete deck because uniform _ live load only in view of the relative improbabilit 
deflections and good riding occur only with uniform stiff- _ maximum live loads ever being on the structure. 


ness of deck in the transverse direction. As smooth It is therefore possible to show comparative costs o/ t! 
riding and good alignment are the only factors of interest all-welded design with full composite action of concret 
to the average highway user, this feature of all-welded Slab versus a similar riveted design with a limited 
steel composite bridges deserves major consideration. of welding on secondary members, and relatively 


use of the slab in composite action. 
Typical details of Oildale Bridge are reproduced here: 


History together with detailed estimates of welding cost 
probable riveting cost if riveting had been used. Oilda 
Two all-welded highway bridges, Kern River Bridge at Bridge did not conform in all respects to the plans, h 


Oildale, near Bakersfield, Calif.,. and San Juan Creek ever, in constructing the girder field splices. Thi 
Bridge near Paso Robles, Calif., featuring use of the con- tractor elected to mull the 61-ft.-span rolled girder beat 
crete roadway slab as an integral part of the steel girder to exact length, to obtain an '/,-in. fieldwelding clearai 
section, were designed by the writer while with the Cali- rather than using the filler bar arrangement show! 
fornia Bridge Dept. and constructed by California Divi- plans. Difficulties arose due to joints not matching u 
sion of Highways in 1941. These bridges, referred to to give a uniform '/,-in. clearance. Further difficult 
hereinafter as Oildale Bridge and San Juan Creek Bridge, appeared during erection, as fabricated lengths did : 
were designed and constructed to conform to AMERICAN’ exactly match pier locations. It was agreed on th 


Fig. San Juan Creek Bridge—Side View 
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chat the filler bar arrangement as called for on the plans, 
ge re h provided for field adjustment was preferable to the 
used 

— San Juan Creek Bridge construction conformed to the 

; ‘ns, but was rather poorly fabricated. One noticeably 

_ vd shop error occurred in scarfing the bottom flanges 

“ the rolled girder beams from under side, instead of top 

= cde, which required all overhead welding on the bottom 

splices instead of downhand flat welding as had 

| planned 

clulh Details of Design 

in t] Welding offers large economies in the design of com Fig. 5S—-Oildale Bridge—-Steel Superstructure 
ste steel beam and concrete slab bridges, in which the e ol transverse pport } 

but ncrete slab is used as the top flange of a ‘‘tee’’ girder ng suriace 

akers section 7 

flange of the steel beam. Actual results show an un- 

ri determined amount of friction. Because it 1s undeter 

ner; mined, two bad effects result: 

Fo 1. The ability of the slab to resist stress 1s neglected, 

" resulting in the use of an excessive amount of steel in the 
girder. 

ne 2. Dead load deflections cannot be accurately deter- 
11D0s mined. This frequently results in undesirable riding 
ots qualities of the finished bridge deck, when an estimated 

- rather, an assumed) deflection fails to materialize, or 1s 

AR excessive. <A positive shear connection permits an accu 
rate determination of deflection of the composite sec 

i tion, subject only to the usual variation in modulus of 

elasticity of the concrete. 

n Welding is ideal to overcome this condition as it per 
mits practically any type of shear key to be economically 
connected to the flange using fillet welds of proper length 

here and size to dey elop the horizontal shearing stresses 

Shear Keys 

A riveted shear key on a rolled beam requires the drill 
r ing of holes in an otherwise blank top flange All of 
r he the deeper wide flange beam sections have a flange too 
ira thick to punch. 

An angle shear key is probably the only satisfactory 
hing type using rivets, but it requires a horizontal leg of suf- 
cul ficient length to accommodate a line of rivets. The ver- 
di : tical angle leg, however, 1s the only useful part of the key 
the coment! ee FRY ' as the vertical area in contact with the concrete times 

Fig. 4~-Oildale Bridge Underside Details the permissible unit bearing stress against concrete in a 
in appearance of girder and absence ol | Ket 


ih Rolled steel beam and riveted steel plate girder spans 
ey Pez represent one of the earliest modern types of bridges 
entific development of design and construction of 
inforced concrete to its present high standard of qu ility 
sled to the use of a concrete deck slab supported upon 
igitudinal steel beams or girders. This highway 
ndge type is the most successful one ever developed, for 
sons noted earlier in this paper, as ‘‘time’’ deflection 
the concrete slab due to plastic flow produces trans 
ese deformation only and does not affect the surface 
nding qualities of the bridge. 
Very few bridges of this type, however, have used the 
herete slab as a top flange. This has been due, among 
~ Be “cr reasons, to the difficulty in providing a good riveted 
~) Mecar key to resist horizontal shearing stresses between 
op girder flange and the concrete slab. To ignore 
2 Stress ts to assume that each girder will deflect under 
Xt fd Without restraint, the top girder flange will shorten, Fig 
1 the adway slab, not being subjected to stress and Note falsewor 
Merefore unchanged in length, will slip along the top — girders unt 


. 6—Oildale Bridge—Progress View 


at 
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confined area determines the shear value of the key. As 
this vertical leg is subjected to heavy bending stress a 
fairly thick leg is necessary to permit any reasonable 
height of angle. As the horizontal leg must be equally 
thick and of sufficient width to accommodate rivets, 50°7 
or more of the angle weight is wasted in engaging rivets 
rather than in resisting shear. 

Zee shapes have been used for this purpose but are 
difficult to obtain due to infrequent rolling schedules and 
require even more metal. They do serve to lock the slab 
down to the beam, which, however, is an advantage more 
apparent than real, because bending stresses in a beam 
do not cause vertical separation of beam elements. 

A welded shear key comparable to a riveted angle is a 
single bar of proportionate height and thickness welded 
to the flange. No metal is wasted; all of the key is used 
to resist shear. A welded key therefore weighs 50°) or 
less than a riveted key of equal shear value. 

From a practical standpoint further economies appear. 
Rivets in an angle must be arranged symmetrically in 
pairs using not less than two rivets to secure equal load- 
ing. This means that the shear key value changes by 
increments of 12,000 Ib. or 16,000 Ib. (*/g-in. or 7/s-in. 
rivets). Welded shear keys may be proportioned to any 
shear key value, using a size and length of fillet weld to 
meet exact requirements. 

Considerable waste is therefore present in the riveted 
arrangement, as it is unusual when equal strengths will 
result in both rivets and angles; further, angle widths 
in the desired range vary by '/.-in. units, whereas flat 
bars for welding may be obtained from stock in !/,-in. 
increments. Extreme flexibility in design is therefore 
obtainable with the welded key in addition to the initial 
weight saving of 50°) or more. 

3. Gtrder Splices 

A butt-welded field girder splice is used with the follow- 
ing essential characteristics: 

(a) A nominal 2-in. field clearance between ends of 
girders is provided for erection purposes. 

(6) Ends of beams are square cut (either hot sheared 
at the mill or flame cut in the fabricating shop) 

(c) Flanges and webs are flame scarfed for welding. 
Flanges are scarfed from the top only with single vee to 
permit downhand welding. Webs are scarfed from both 
sides for a double-vee weld. 

(d) Filler bars of proper width are selected in the field 
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after girder erection inserted into the opening, 


ind field 

welded to each end of each girder. 
Allowable stresses on this type of joint are 83‘ " 9; th 
full section in conformance with AMERICAN Wprpz, 


SociETY Specifications because of the single-vce 4g 
weld. This is ample, however, as the splic ilwave 
located near the 0.25 point in the span where maximyy 


positive or negative moments for dead Plus live loa 
rarely exceed 40% of the beam strength. The adya, 
tage of downhand welding is considerable, as verhea 


welding from staging hung on the beam is difficylt 
expensive. A final overhead pass is necessary on th 
flanges after cleaning out the root of the first downhans 


if) 


pass. 

The nominal 2-in. field clearance requires filler pgs: 
l*/4-1n. wide, and thicknesses equal to beam flang 
and web thicknesses for proper butt welding of th 
splice. As the nominal 2-in. clearance may vary consj¢ 
erably, due to mill cutting tolerances if hot sheared 


temperature at time of erection, stock lengths of bars 
widths varying by '/,4 in. are made available to the 

thus insuring a field welding clearance on each side of th 
filler bars of not greater than '/, in. These 
readily flame cut to length in the field. In the even 
tapered filler bar becomes necessary due to vertical cury 
camber or inaccurate beam cutting, a suitable bar 
be flame cut to proper shape at the job with troubl 

For greatest economy composite beam and 
spans should be supported at their third points with t 
porary bents until the slab has been poured, as it permit 
the composite section to resist full dead load 
live load. It also furnishes false work for 
which, while not essential, 1s very desirabk 
opportunity to jack the beam into exact posit 
splice and requires a bare minimum of splicing m 
for fitting up purposes. 

In the two completed structures deseribed lh: 
small splice plates fastened on one side of the web 
two bolts in each plate were sufficient to rigid 
splice in position for field welding. These were ren 
as soon as tack welding of the filler bars was complet: 

Specifications and drawings covering girdet 
struction required the use of step welding, 
amount of weld kept symmetrical about both axes o/ | 
beam. The welding schedule for field splices provs 
for welding of all splices in any one span; from this spa 
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Fig. 7—Oildale Bridge— All-welded Tubular Handrail and Guardrail 
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Fig. 8—-Oildale Bridge— Expansion Joint Details 
lemperature and shrinkage stresses 1n the splice during 
the welding process were largely eliminated by providing 
temporary sliding connection on each pier. This pro 
edure reduced shrinkage stresses due to welding to a 
imimum and assured an accurate control of temperature 
tresses in the finished structure. Girders were welded 
Ce COT lown to the piers, only after all splices were welded, 
h tota merete decks poured, and at an average air temperature 
sol t lor the region. 


Pier Bearings 


[he pier bearing is a compact welded plate assembly 
ising a 2'/»-in. wide rocker bar resting upon a base plate. 
lhe edges of the rocker are chamfered to prevent exces- 
sve edge stresses when beam rotation occurs due to 
leflection. 

This construction is much less costly than machining 
the rocker bar to a large radius, but serves the same 
purpose in a practical way, as the angular deflections at 
this joint due to live load and temperature are extremely 
small. Small keeper bars prevent lateral and longitudt- 
nal slippage and effectively transmit temperature and 
thquake stresses to the pier, yet do not interfere with 
the hinging action of the joint for rotation. 

The pier assembly for each girder is field welded to a 
small beam set flush into the top of the concrete pier. 
this beam contains less steel, is more rigid than a base 
plate, requires no anchor bolts, and is installed during 
a oncreting Operations on the pier. 

« The absence of anchor bolts in the welded assembly is 
particularly helpful during construction, as a slight mis- 
iignment in any direction is of no consequence. The 
bearing beams must be held to proper grade, which, how 

ever, is not difficult, as the beams bolt through the top 
lange to cross struts directly to the pier forms. 

A similar bearing assembly design in riveting would in- 
volve expensive countersinking of rivets and in general 
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produce a weak joint. For this reason, other types of 
bearings, such as a steel pin between two steel castings, 
have been more satisfactory than a riveted bearing. 
The total cost of this welded bearing plate assembly 1s ap- 
proximately 20° of a cast-steel assembly and is distinctly 
more compact and better appearing. 


Cross Diaphragms 


Intermediate cross diaphragms between longitudinal 
girders in a bridge serve two purposes 

|. Distribution of live loads between girders when live 
load is applied eccentrically to the bridge in the central 
portion of the span. This eccentricity results in unequal 
girder deflections, and creates severe shearing and bend 
ing stresses in the intermediate diaphragms. 

2. Provides rigid edge support to the roadway siab 
at slab expansion joints. A rigid diaphragm is very 
important at these locations, as the passage of live load 
across an open slab joint causes high impact and a rough 
riding surface unless both edges of the slab are at the 
same elevation and rigidly supp rted. 

The all-welded diaphragm used in this design 1s shop 
fabricated from a 14-in. WF at 30 lb. and two gusset 
plates, one at each end, butt welded against the beam 
flange, parallel to and in line with the beam web. 

The intermediate diaphragms are erected with the 
l4-in. beam supported upon the bottom flange of the 
girders with gusset plates lap welded against stiffener 
the girder webs. Two erection bolts are 
used to hold the diaphragm in position for field welding. 
Weld are arranged to eliminate overhead 
welding. The roadway slab does not rest upon these dia- 
phragms, as it is important that intermediate transverse 
slab supports be eliminated in the interests of a good 
riding surface, for reasons described earlier in this paper. 

End diaphragms at expansion hinges are identical to 
the intermediate diaphragms, but lap under the girder top 
flanges, with gusset plates underneath. The roadway 
slab is supported upon these diaphragms as noted above. 

The diaphragm design described herein, and shown 1n 
the accompanying illustrations has proven very satis- 
factory in the finished structures. The decks are notice- 


plates on 


pr sitions 


ably more rigid than similar riveted structures under pas- 
sage of live load in spite of the high ratio of length to 
span depth and show a marked reduction in vibration 
While the rigidity is 


due to live load impact. accom- 
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Field Welding Cos 


a good type of welded shear key, the all-welded dia- ‘/is Vert. fillet 15.5 0.325 0.10 0.05 0.024 0 174 ~» * 
phragms play their part in reducing the impact vibration 0.00 0.211 199 
‘ “4 ert. bu 5S 0.17 0.08 0.042 0.292 ~ 
that is noticeable to a marked degree in an all-riveted ‘/, Flatbutt 7.5 1.45 0.20 0.20 0.10 0 50 . an 
span butt 6 1.9 0.25 0.27 0.13 0.65 
Span. ‘/s Flat butt 4.8 2.15 0.31 0.30 0.17 0.78 
6. Guirder Expansion Joints Total cos 
Girder expansion joints, necessary to relieve tempera- ‘ 
ture stresses, are located near the quarter point ola Span Equipment, overhead, profit, insurance ! ” fe 
to avoid disrupting the continuous girder arrangement. Total field coat a 
Distances between joints are dependent upon the flexi- 
bility of the concrete piers supporting the girders, which, 12% Contingencies “a 
in the two structures described, were made as slender as ord 
practicable and attached with a hinged connection, de- 
scribed earlier in the paper, to each girder. Additional Weight of Metal for Oildale Bridge if Constructed g ; 
veted Structure: 
In one of the structures described, pier heights were Riveted Structure 
sufficient to permit a distance between expansion joints Num- A Total Weig 
of 390 ft. This distance creates a total change in length |. Location ber Unit Weight Lb 
of 3 in. over a 100° temperature range, requiring a normal Girder splices 0+ 320 Ib. (average) 17,30) ‘ 
f 11/ dears 91/.: Shear keys 6700 9.64 Ib. (net increase) 64 
joint opening o 27 Clearance, OF In. Pier diaphragms 64 216 Ib. (net increase 10,00 
Iwo tension hanger plates, suspended from a steel pin Intermediate 
through the cantilever side of the expansion joint, sup- diaphragms 96 230 Ib. (net increase) 23,50 
port the span on the other side of the joint by a similar = ad 
pin. These pins extend through the girder webs which | bon 
were reinforced with pin plates for bearing against each Net Increase in Cost of Riveted Over Welded Bridge at Oildale D ai 
pin. Additional Weight of Metal: 

The pin plates are welded to the girder webs prior to Additional material cost—115,300 Ib. at $0.0825 (unit bid 
boring the pinholes. As welding produces a rigid con- price)....... vee $ 9,3 

nection, in contrast to the considerable slippage necessary ge yatig aocte pier—69 units X 47 Ib. ea. at 
to cause a riveted joint to act, w elded pin plates are defi- 4 dditional cost of cast steel pier bearings 69 units * 149 
nitely more satisfactory than riveted for this purpose. Ib. ea. at $0.20 (prevailing local unit price) 5 
Lateral motion of the span beyond the expansion hinge, ' ; : 
due to wind or seismic forces, is prevented by two small Net total increase in cost due to weight of metal $ 
guide bars, welded on one side of the joint to girder flange, Shop and Field Punching, Drilling and Riveting Costs for 
and bearing against guide bars on the other flange. This Bridge if Constructed as Riveted Bridge: 
detail is readily put together and field welded after the Nore: Unit prices shown represent averages quoted by va 
girders are assembled and adjusted to line and grade. fabricators, and include labor, materials and all overhead 
Number Unit Price Tot Savi 
General Data Punched holes 70,000 $0.05 ¢ 
Drilled holes 30,000 0.25 
Structure: Shop rivets 32,000 0.20 
San Juan Field rivets 9,250 0.80 
Name of bridge Oildale Creek Bakersfield : 
Total length 1374 ft. 260 ft 630 ft. 324,38 
Total width 35 ft.6in. 30ft.4in. 30 ft. 4 in. Note: The drilling and shop riveting required for 
Typical span length 61 ft 58 ft 59 ft. 6 in. keys alone represent more than 50% of this total. 
Roadway width 265 ft. 26 ft 26 ft. 
Sidewalks 1-5 ft. None None Additional Cost of Furnishing, Fabricating and Er 
Sridge ‘onstructed a ivele 
a Bridge if Constructed as R d Bridge: 
(a) Total weight in Assume cutting, shearing and handling costs identical | 
pounds 665,850 125,650 323,000 methods of fabrication 
(b) Unit price per pound, Deduct shop and field welding cost ' $ 
fabrication $0. 065 $0.07 $0 0625 Add shop and field gunching, drilling and riveting cost 
(c) Unit price per pound, Add cost of additional weight of metal 
erection $0.02 $0.02 $0.02 ; 
Concrete: (structure) 
(a2) Total volume in cubic . 
yards 2025 410 960 Concl.sion 
(b) Unit price per cubic 
yard, in place $18.50 $22.00 $18.00 An appreciable amount of saving 1n cost with ust 
Total cost of bridge $169,920 $33,945 $83,220 welding is available. Two types of savings maj 
Unit cost per square foot $3. 54 $4.30 $4.35 demonstrated for the all-welded compx ysite steel and 
Estimated Welding Costs for Oildale Bridge: crete slab highway bridge over similar or compet! 
Shop Welding Ci types: 
Speed trode Total (1) Difference in cost between all-welded and 
Cons U t Cost 
riveted construction, both types making 
In Type Hr. Ft Labor trode Power Total Feet Cost use of the concrete slab as an integt i] part 
Flat fillet 27.5 0.285 0.04 0.03 0.005 0.075 7928 §$ 595 ? 
3/5 Flat fillet 20 0.37 0.05 0.04 0.007 0.097 917 su the section. 
Flat fillet 10 0.70 0.10 0.08 0.014 0.194 304 59 ‘fterencec i ne 
(a) All-welded composite type of const 
Total cost $ 758 
Operation factor L00% 757 tion, 
Total $1515 (b) Usual riveted steel type of construc! 
Equipment, overhead, profit, insurance: 100% 1515 not utilizing the slab as an inte lt 
Total shop cost $3030 of the section, 
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ic. 10—Oildale Bridge-——Girder 
Bplice Fitted up Prior to Welding 


Fig. 11—Oildale Bridge 


Plugged 


c) Usual reinforced concrete tee beam and 
slab type of construction. 


Total cost of Oildale Bridge, an all-welded 
posite design, is: $169,920. Additional cost in ma- 
rials, fabrication and erection if this structure were 


(i): 


Bdesigned as an all-riveted composite design is $31,540. 


ted 


under ‘““General Data.’ Total cost of the Oil 

Sale Bridge as an all-riveted structure with full composite 
yaction would then be $201,800. Probable total cost 

® this same bridge constructed in the usual manner repre- 
ted in the Bakersfield Bridge would be: 


$4.35 (unit cost of Bakersfield Bridge) 


$3.54 (unit cost of Oildale Bridge) 
= $208, S00 


HILO 


mving in cost of the all-riveted bridge using composite 
ab action over one employing the usual type of con- 
ruction 1s 


or 


$208,800 $7,000 or approximately 3°; 


$201,800 
Bving in cost of the all-welded bridge using composite 
ction over one employing the usual type of con- 


$208,800 $169,900 = $38,900 or nearly LOC, 

Bile cost advantage of welding over riveting, including 
me benefits of composite slab action, 1s readily apparent. 
saving (2): Unit square foot cost of Oildale Bridge, an 


Wwe ded 


continuous composite steel and concrete de- 
N, is $3.54, as noted under “General Data. Unit 


miuare foot cost of Bakersfield Bridge, an ordinary 


meted type of continuous steel beam and concrete slab 


eSign, not completely using the concrete deck slab to 
sist bending stresses, but similar in all other respects to 
dale Bridge, is $4.35. Unit square foot cost of a typi 
| reinforced conerete tee beam bridge, of continuous 


COMPOSITE STEEL AND 


Girder Splice 
Completed. Erection Plate Holes Not Yet 


Fig. 12—San Juan Creek Bridge—Girder Splice 
Welding in Progress 
Note stepped sequence of welding to reduce 


type and similar in all respects to Oildale Bridge, is 
$3.94, determined from actual designs and costs prepared 
by the writer's bridge design class in 1940 and 1941, 
given in evening school at Sacramento, California, and 
attended by members of various organizations engaged 
in bridge and building construction. 


Relative costs of Ojldale Bridge and Bakersfield 
Bridge are: 35 81.5%, or a saving of nearly 19% in 


favor of the all-welded composite design 


Relative costs of Oildale Bridge and a reinforced 
$3.04 : 
concrete bridge are: <= 90" ,, or a Saving of 10°, 
5.3.04 


in favor of the all-welded composite design. 

Relative costs of Bakersfield Bridge and a reinforced 
$4.35 
$3.94 


concrete bridge are: 110%, or a saving of ap 


proximately 10°) in favor of the reinforced concrete de- 
sign. 

Approximately $2,000,000 was spent by the California 
Division of Highways in the two-year period 1940 and 
1941 for construction of short-span bridges in the 40- to 
S0-it. span range. Of this amount, approximately three 
fourths, or $1,500,000, was spent on reinforced concrete 
bridges. The use of all-welded composite steel and con 
crete for all of the structures in the reinforced concrete 
group would have produced a saving of 10%) of $1,500, 
000, or an annual saving of $75,000. This same type of 
construction substituted for the riveted steel design with 
out composite action would have saved 19° of $500,000 
or an annual saving of $48,000. A total annual saving 
to this Division of $133,000 is therefore possible. 

Written inquiries sent to all of the State Highway or 
ganizations in the United States, and to selected munici 
palities that had an appreciable amount of bridge 
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construction, revealed the fact that approximately span range of 40 to 80 ft. would amount to |” ,4 @): 
$30,000,000 was spent during the period 1940 and 1941 000,000 plus 10% of $15,000,000, or a total oj $2,200 04 
on bridges of all types in the 40- to 80-ft.-span range. Detailed descriptions appear in other portions of 4 rc 
Construction seemed fairly equally divided between rein- paper describing the increased structural ric; lity 3 HT 
forced concrete and structural steel bridge types, and for better riding qualities of the bridge deck chic, i! 
purposes of this analysis may be taken as 50% for each through the use of all-welded composite stee} be um anf +i 
type. concrete construction. These advantages not ! 

A more favorable price relationship with concrete con-  finable in terms of cost, yet contribute measi hes +»! 
struction for structural steel exists throughout the coun- more satisfactory bridge structure from thy highy | 
try at large than exists in California, which accounts for user's standpoint. Further, the service lif nay ad 
the 3 to 1 ratio in favor of reinforced concrete in this state. welded bridge with composite slab construction jc 4, | 
Steel mill construction at Provo, Utah, and Fontana, _ nitely greater than other structural steel types, due to, | 
Calif., should alter this situation and make all-welded increased structural rigidity. Unfortunately, the , [ 
steel construction even more competitive in the western structures described herein have not been in perat | 
states after the war. for a long enough period of time to determine ; 

Total annual savings possible, therefore, throughout maintenance costs. The writer feels, however, that 
the United States by the adoption of the all-welded com- will fully justify his expectations for long and continy Fig. 
posite steel beam and concrete slab bridge in the short- _ service. ke 


How to Make Cutting Machine 
Templets 


By Rudolph Chelborg* 


HIGH degree of accuracy is easily obtained in 
parts shape-cut by the use of templets. How- ,/ 6 
ever, the operator must understand the few 7 a4 A140, 

simple principles of preparing the templets for use. VA / 
Careful workmanship is important because any inaccu- 4" 


racy in the templet will be imparted through the cutting 


blowpipe to the shape being cut. Ved (72 KERF 
Templet Base Material (TOTA L) 


Che base to which strip templets are fastened may be of d ( 


steel, brass, or aluminum sheet, Masonite board, or ply- U . 4 =e 


DIMENSION OF HOLE Mare 
Fig. 2—-In Laying Out the Templet for a HOLE the Layout Line oo 
Should Be Drawn Similar in Shape to the Actual Hole Desired 
but Smaller at All Points by an Amount Equal to the SUM o 
One-Half the Templet Strip Width and One-Half the Ker! 
Width. Templet Strip Width Is '/, In., and, in This Example 
Kerf Width is */;, In., Cut with a No. 6 Nozzle. Hence, the 
Layout Line is !'/,; In. Smaller Than the Actual Size of Hole 

Desired 


RIVETING PUNCH — 


TEMPLET STRIP GAGE 


wood. Steel sheet is preferred as a base for those temple 
strip materials that can be attached by riveting. Sta! 
ard templet rivets are tubular and are supplied in| 
proper length for use with '/,-in, thick base matema 
and standard aluminum strip material, which 1s 
wide by 7/1 in. high. With base material thinner 
'/g in., it will be necessary to file off some of the rivet 
that it will not interfere with the cutting machine dn 
unit, while with material thicker than '/, in. it will 
necessary to countersink the rivet hole. 
[ Base material less than !'/y, in. thick is not recom 
Fig. 1—These Are the Special Tools Required for Making mended as it bends too easily during handling Fj 
Aluminum Strip Templets templets having base material '/s in. or less in thc! 
* Development Engineer, The Linde Air Products Co., Newark, N. J. particularly large ones, the necessary stiffne 
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OF SHAPE 

Line Is D aw i i t t t h D d, 
but All Points Equal DIFFER. Fig. 6—The Inside Edge of the Strip Should Be Formed Against 
ENCE Between One-Half the Templet Strip Width and One- the Layout Line 


Half the Kerf Width. As in Fig. 2, Templet Strip and Kerf 
1s Are In. and */s, In., Respectively. Hence the Layout 
In. Smaller Than the Actual Size of the Shape Desired 


are used: electric hand drill and No. 26 twist drill, metal 
scriber, pair of dividers, hammer, center punch, nail set, 
hacksaw, and a file for use on aluminum. 

Kerosene or a mixture of white lead and machine oil 
should be used to lubricate the drill when making the 
holes for the rivets in the aluminum templet strip. 


rovided by attaching light angle tron to the top surface. 
he thickness of the base material should not exceed 

is it would then be necessary to raise the machine 
rack to obtain proper clearance. 


y 
f ' : Fig. 7—A Pilot Drill Block Must Be Used When Drilling Holes 
{/ fig. 4—-For Ease in Forming the Templet, a Layout Line Is Through the Templet so That the Hole Will Be in the Center of 
“V Located and Scribed Directly on the Base Plate the Strip and Square with the Strip at the Base 
Beh following tools, in addition to those shown in Fig. Principles of Templet Layout 
are required for laying out and making aluminum strip In templet-guided shape cutting, the center of the cut- 
out Lin plets when */s-in. steel base plate and tubular rivets ting nozzle follows a path that is an exact duplicate of the 
Desired 
SUM 
the Keri 
xampie 


tem 
St 
d 
iter 
eT th 
will 
t recoils 
ne Fig. 5 Easy Curves Can Be Formed by Hand with the Bottom = . 
of the Templet Strip Resting Squarely on the Base Plate. The Fig. 8—Use Bending Tools to Form Sharp Curves. Insert Rivets 
ws , Entire Templet Should Be Formed in One Piece Temporarily to Hold Formed Sections in Place 
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Fig. 9—The Flat Surfaces at the Bottom of the Tools Should Fig. 12—-Check the Width of the Strip at All Points, Usin, 


Rest Squarely Against the Base Plate During the Bending Templet-Strip Gage —" 
Operation 


renter line The incide edge of Se. 
center line of the templet strip. In laying out the temp- casi 
let, therefore, the strip center line must form a path that to r 
is larger, for shapes, or smaller, for holes, than the size of pe re ine. j 
part desired by an amount sufficient to allow for the 
width cf metal removed during cuttinz, er kerf width. za gies 
Fi 
whic 
hole 
plac 
The 
It 
strit 
thar 
the 
ne 
of tl 
Fig. 13—Lightly File Any Thickened Areas. Remove Only 
Fig. 10—-The Bending Should Be Done with One Tool While Enough Metal to Permit the Gage to Pass a 
the Other Is Held Firmly in Place nll 
Where exact dimensions are required in the finish a 
Allowance must also be made for any stock necessary for Shape, it is advisable to make trial cuts on materi ri 
subsequent finishing. J : same thickness, using the same nozzle as wi] be use - 
For ease in fornring the templet, a layout line is located, the cutting operation. The width of the kerf pr ae 
and scribed directly on the templet base plate, one-half 0m the trial cut is then used as a standard in laying out t! re 
the templet-strip width inside the desired templet-strip line on the templet base. H 
et 
it 
CTI 
C 
rif 
ef 
vha 
lar 
he 
W 
Fig. 11—File the Two Ends of the Templet Strip Square to Fig. 14—Turn the Base Plate Over and Remove Any Burrs !r9" ah 
Form a Tight Butt Joint the Drilled Holes “= 
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Fig. 15-—Place a Piece of Metal Under Each Rivet Head and 
Expand the Rivet End with the Punch 


Since the drive trunnions or guide rollers of the tracing 

unit have a fixed center-to-center distance, it is necessary 
round the corners of the layout line, using a !/,-in. or 
,in. minimum radius. 


Forming the Templet Strip 


For purposes of illustration, assume that a strip 
templet is to be formed to the design shown in Fig. 4 
which illustrates the layout lines for both a shape and a 
hole scribed on a base plate. The base plate should be 
placed on wood or some other suitable support for drilling. 
There should be plenty of space around the work. 

It is best to form the entire templet from one piece of 
strip. Standard strip material is usually obtained in 12 
it. lengths. Cut a piece of templet strip '/, in. longer 
than the entire length of the layout line. Plan to have 
the joining of the two ends occur in a straight section 
Start forming the strip near the center and work toward 
one end. 

Easy curves can be formed by hand. Make the first 
curve as shown in Figs. 5 and 6 so that the outside curve 
of the strip will line up with the layout line. Then, as 
shown in Fig. 7, drill a hole through the templet strip and 

base plate, using a No. 26 twist drill and the pilot 
rill block. The drill should be dipped in kerosene occa- 
ionally or in the white lead and machine oil mixture. 
Drill two more holes in the positions shown in Fig. 8 and, 
iseach hole is drilled, place a rivet temporarily in it. 

Use the bending tools to form the next curve (see Figs. 
Sand 9). The tools should be placed over the templet 
‘trip so that the flat surfaces at the bottom of the 

ls rest squarely against the base plate. The bending 
should be done with one tool only, while the other is held 
imly in place. When the sharp bend has been com 

leted, drill another hole about halfway between it and 
the next one and insert a rivet in the hole. Then make 
lie next sharp bend, holding the left-hand tool firmly 
none position and using the right-hand tool to form the 
end, as shown in Fig. 10. 
Continue in the same way to the end of the templet 


‘np. Drill rivet holes and insert rivets temporarily 
ery 4 in. on easy curves and straight lines, and some 
th 

lat closer on sharp curves. Return to the original 


larting point and form the other half of the templet in 
lhe same way. 
Attaching the Templet Strip 


_ When the entire templet strip has been formed to the 
— ne, the ends should overlap somewhat. Care- 
ully mark the end of the strip and use a hacksaw to cut 
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off the overlapping end, leaving enough material for the 
ends to be filed square to form a,tight joint (see Fig. 11). 

If the templet is to be used with the Oxweld Type CM- 
15 Shape-Cutting Machine, use the templet-strip gage to 
check the width at all points (see Fig. 12). The strip 
may have thickened somewhat at the bends. Mark the 
points on the strip where the gage will not pass and re- 
move all the rivets. Lightly file the marked areas, as 
shown in Fig. 13, until the gage will pass. Do not re 
move too much metal. a half-round file to file the 
inside of the curves. 

Lay the formed templet strip aside carefully and follow 
the same procedure to form the templet for the hole. 

Remove any burs from the drilled holes from the bot- 
tom of the templet strip and also of the base plate (see 
Fig. 14 With the templet strips in their original post 
tions, check them for high points and for square contact 
with the metal base. 

Insert the rivets from the underside of the base plate up 
through the templet strip. Place a flat piece of metal 
under each head and firmly pressing the strip against 
the plate, expand the ends of the rivets with a riveting 
punch as shown in Fig. 15. Be careful not to expand 
them too much. 


Use 


Fig. 16——Mark the Templet with the Name or Part Number It 
Is to Be Used to Form, and with the Nozzle Size 


Recheck the templet strip for high spots and for square- 
ness with the base plate. Lightly file the tops of the 
rivets so that they do not protrude. As suggested in 
Fig. 16, mark the templet with the name or part number 
it is to be used to form, and also with the size of the nozzle 
to be used with it. 


Care of Templets 


Every effort should be exerted to conserve the templets 
now in use. They should not be left where they can be 
damaged or destroyed. They should be protected from 
dirt and weather. 

An efficient method of storing templets is to place 
them in a rack made of wood, angle iron or channel iron, 
located near the cutting machine. By cutting a hole or 
slot, in the templet base, the templets can be hung in 
orderly rows from an overhead beam in the rack. This 
method of storing templets lessens the danger of injuring 
them by handling, and makes it easy t 
for a particular job 

The use of worn templet strip material by turning it 
over is not recommended. Usually the removal of rivets 
will damage the strip, and the rivet holes will be enlarged 
The bottom of the strip (fofmerly the top surface) would 
not rest squarely on the base plate, so that the templet 
would not be true; the narrow bearing surfac: 
cause the strip to bend outward at sharp curves 
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HARD-FACING. 


Increase Plow Share 
A Profitable Business for Welding Shops 


Hard-facing with durable, easily welded plow up to four or five times as many acres. 
HaAyNEs STE. alloy materials will help you Once the farmers have been shown the value 
to increase your farm business. Plow shares of this hard-facing application they often oe 
hard-faced with Haynes STeELLITE rods will want other parts hard-faced as well. solde 
vas 
inl 
elp 
4 
These booklets will show you how to 
hard-face plow shares—“The Quick ee 


Easy Method of Hard-Facing Plow 
Shares with Haynes SrTe.uite Rod” 
and “The Quick Easy Method of Hard- 
Facing Plow Shares with HaAystTe.titr 


Tube Rod.” They will be sent to you 


upon request. 


These free advertising aids will help 
you get hard-facing business—Adver- 
tising folders, signs, movie slides, and 
stereotypes of advertisements for your 
local newspaper can all be obtained 
from Haynes Stellite Company. Ask 
for them when you order HAyNEs 
hard-facing rods. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York 17, N.Y. Kokomo, Ind. 


Chicago—Cleveland—Detroit— Houston—Los Angeles—San Francisco—Tulsa 


re 


TRADE-MARK 


RODS FOR, EVERY PUR P 


are registered trade-marks of Haynes Stellite Company. 


HARD-FACING. 


and 


“Haynes Strellite’’ Haystel lite’ 
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Low-Temperature Joining 


By R. D. Wasserman! and Clinton E. Swift' 


OU are all familiar with the old methods of joining 
metals by soldering, brazing and fusion welding. 
These processes are well established in all metal 
fabrication shops and were a vital step in the production 
{the machines and materials of war supplied to our 
fighting men and our fighting allies. Supplementing 
soldering, brazing and fusion welding in many shops 
was low-temperature welding which offered its users the 
vantages of all three of the older methods of metal 
ining without many of their disadvantages. The wide- 
spread and still increasing use of the process is proof of the 
elp it has been to industry during this national crisis. 

[he advantages of brazing which have been acknowl 

ived for a great many years inspired the research work 
which resulted in the development of the low-tempera- 
ture welding process. When brazing, joints with good 
strength were obtained at temperatures below the melting 

int of the base metal. The objections to brazing were 
usually that the weld metal was quite different in compo 
ition from the base metal which meant differences in 
ny physical properties, corrosion resistance and color. 
\ metal joining process, therefore, which would possess 
the advantages of brazing, but accomplish the same or 
etter results with a bonding alloy or weld metal similar 
that of the base metal, was thought to be the answer. 
ordingly, a research program was established to ac- 
uplish this result. 

It was realized, first of all, that special welding alloys 
vould have to be developed for each general type of base 
metal, such as ferrous, copper, nickel, zinc and magnesium 
lloys. Fundamental studies were made, then, to deter- 

ie the affinity of various metals for each other, and 
iller rods were created which, besides containing largely 
le components of the alloy they were designed to weld, 
lso contained those metals which had a particularly 

rong affinity for the metals in the parts being joined. 
hen fluxes were developed which would act much in 
the manner of a catalyst, reducing surface tension of the 
weld metal, preventing oxidation of the base metal and 
id in alloying the weld metal with the base metal. 
urther, the fluxes were compounded to melt and be- 


Presented at the Twenty-Fifth Annual Meeting, A.W.S., Cleveland, Ohio, 
t. 16 to 19, 1944 
7 Manacer ind Assistant Manager, Respectively, Engineering and Research, 
tectic Welding Alloys Co. 


‘Fig. 1—Eutectic Alloying 

Penetration of Copper Plate 

by an Aluminum Alloy 800 

F. Below the Melting Point of 
Copper 


Fig. 2—Photomicrograph of Junction Between Cast-Iron Weld 
Metal and Base Metal. 500 > 


come fully liquid and active at the proper temperature 
to apply the welding rod to the base metal, thus elimi- 
nating any guessing about the temperature at which 
to supply the weld metal. 

When these rods and fluxes were used on the base met- 
als for which they were developed, it was possible to ob- 
tain a bond between the liquid weld metal and the solid 
base metal as accomplished in brazing, but with a tre- 
mendous added advantage. The weld metal was pre- 
dominately the same alloy as the base metal! 

How this 1s accomplished is easy to demonstrate and 
why we call the joints obtained ‘‘welds’’ will be shown. 
The technique for low-temperature welding is quite simi- 
lar to that for bronze welding or brazing—the parts must 
be cleaned, coated with flux and heated. At the proper 
temperature, indicated by the melting of the flux, the rod 
is applied without melting of the parent metal. But here 
the similarity ends. As the molten weld metal is depos- 
ited on the surface of the still solid base metal which has 
been properly conditioned by the special flux used, 
penetrates the surface of the parent metal, creating a 
thin film of a new alloy of a eutectic nature. As this 
thin film of eutectic alloy is saturated quickly by the 
base metal, it soon approaches that in composition and 
quickly solidifies to form a strong bond between the weld 


metal and the base metal. Photomicrographs show a 

continuity of grain structure from the parent metal, 

through the fusion zone to the weld metal to indicate 

that the phenomena described actually occurred. Thus, 
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Fig. 3—Photomicrograph of Junction Between Aluminum Weld 
Metal and Cast-Aluminum Base Metal. 50 x 


. fools 


Fig.%4—Two Pieces of 2S Aluminum with About 0.010-In. 
Clearance Joined with a Thin-Flowing Aluminum Alloy. 
00 x 


Fig. 6—Two Pieces of 2S Aluminum with About 0.010-In. 
Clearance Joined with a Thin-Flowing Tin-Base Solder. 
100 x 
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what is metallurgically defined as a weld has }icen op. 
tained with a procedure technically defined as brazing 
we call it low-temperature welding. ; 
A simple experiment with two metals will viyiqy 
demonstrate the principle of eutectic alloying. Coppg, 
and aluminum, though not commonly welded togethe, 
have a great affinity for each other as the low-temper, 
ture welding rods have for the base metal for which the 
are designed. A '/,-in. copper sheet with a meltiy 
point of 1980° F. is supported at each end and coated 
with a flux which will prevent oxidation of both 
and aluminum, This plate is then heated until the mej 
ing of the flux indicates that it is approximately at 10 
F., or just below the melting point of aluminum. 4, 
aluminum rod is held vertically over the copper plate ang 
pressed firmly on it. The temperature is increased 
slightly until the aluminum rod begins to melt and they 
the copper plate is held at this temperature, some 80) o, 
900° below its melting point for 5 to 10 sec. Becaus 
the great affinity of aluminum for copper, an aluminy 
copper eutectic alloy is quickly formed. It consists 
679) aluminum and 33°, copper and has a melting point 
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Fig. 5A Detail of Fig. 4 Showing Alloying of Aluminum Weld 
Metal with the Base Metal. 500 x 


Fig. 7—A Detail of Fig. 6 Showing the Penetration o! the 
Thin-Flowing Tin-Base Solder Into the Aluminum Shee! 
500 x 
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fig. 8 Two Pieces of Extruded Brass with About 0.002-In. 


Clearance Joined with a oe Silver Copper Alloy. 
100 x 
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fonly 1018° F. As the copper plate is being held at a 
temperature slightly higher than this, the aluminum rod 
squickly pushed through the molten pool of this eutectic 
Jloy to form a sharp round hole through the copper 
sheet. This principle of surface alloying between a liquid 


sweld metal and still solid base metal is the principle of 


low-temperature welding. 
Joints made at low temperatures using a filler metal 


with a composition similar ta the base metal have many 
Sadvantages. 


The low temperatures used minimize dis- 
tortion amd stresses which cause cracking in brittle met 
ls, or buckling and warping in those that are more duc- 
tile. Many joints are accomplished at temperatures be- 
low those that may affect the metallurgical characteris- 
tics of the base metal. Because the weld metal is similar, 
to the base metal in composition, it has similar physical 
roperties, equal corrosion resistance and is an actual 
lor match, Such joints have good strength and are free 
rom porosity. 
[here are two basic types of low-temperature alloys 
ulable. Because the temperature range at which they 
ippled varies so widely, it has been confusing to call 
iloys welding rods, brazing alloys or solders, as few 
'them are fully described by this established terminol- 
gy. We have, therefore, divided them into two groups 


Fig. 9-—-A Detail of Fig. 8 Showing the Surface Alloying 
Between a Thin-Flowing Silver-Copper Alloy and the Extruded 
Brass Base Metal. 500 » 


according to the basic procedures by which they are 
used. There is the bead-forming type, which is used in 
beveled-butt joints, fillet welds or as overlays, in which 
the welding technique is similar to fusion welding or 
bronze welding, but accomplished at lower base metal 
temperatures. The thin-flowing type describes all those 
that are used in lap or square-butt joints, and which flow 
into such joints by capillary action, similar to the estab- 
lished technique of brazing, silver soldering or soft solder- 
ing. 

Not all of the low-temperature welding alloys produce 
true low-temperature welds. When certain of the bead- 
forming or thin-flowing alloys are used on greatly dis- 
similar base metals, such as copper-zinc alloys on cast 
iron, or silver-copper alloys on steel, brazed or silver 
brazed joints are obtained. The affinity, however, of 
these joining metals for the base metals on which they are 
used has been increased by the addition of small amounts 
of certain metals known to have a special affinity for the 
base metal for which they are recommended 

A number of photomicrographs, at different magnifica- 
tions, have been made to show the alloying that has taken 
place between both the bead-forming and thin-flowing 


type of low-temperature alloys as applied to various base 


Figure 2 is a photomicrograph of a joint made 


metals. 


Sheet 
Fig. 1O-~Two Pieces of Cold-Rolled Steel with About 0.001-In. Fig. 1l—A Detail of Fig. 10 Showing the Intimate Bond of 
Clearance Joined with a Thin-Flowing Copper Alloy. 100 x This Copper Alloy to Steel. 500 » 
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Fig. 12—The Production of Hydraulic Jack Manifolds Is Sim- 
plified with the Use of a High-Strength, Thin-Flowing Copper 


Alloy. It Was Not Necessary to Screw the Parts Together and 


No Finishing Was Required 


with a bead-forming cast-iron alloy applied to an or- 
dinary iron casting at a base metal temperature which 
did not exceed 1400° F. In fact, bonding will occur at 
base metal temperatures ranging from 950 to 1400° F. 
to make a joint which will develop as much as 48,000 psi. 
The continuity of grain structure is clearly shown, and 
only a very narrow line of the eutectic alloy remains to 
indicate how the joint is accomplished. This joint exhib- 
its all the requisites of a true weld. 

In Fig. 3, where a bead-forming aluminum alloy was 
used on an aluminum casting, it is almost impossible to 
discern the eutectic alloying line, even though the weld 
metal was deposited at a base metal temperature ap- 
proximately 200° below the melting point of the casting, 
from 950 to 1075° F. Tensile strengths as high as 
29,000 psi. will be developed. 

The photomicrographs in Figs. 4 and 5 show the use of 
a thin-flowing aluminum alloy on rolled aluminim. This 
alloy flows on sheet aluminum like silver solder on brass, 
at a temperature at least 150° below the melting point of 
the sheet. Yet, here is indisputable evidence that the 
thin-flowing weld metal has completely alloyed with 
the base metal to form a true low-temperature weld. 
This bonding occurs at temperatures from 950 to 1040° 
F. and the joints develop 30,000 psi. 

Figures 6 and 7 are photomicrographs showing the ap- 
plication of a very recently developed tin-base solder 
which, with the flux developed for it, will flow thinly on 
aluminum, and may even be used to join aluminum to 
other metals such as steel, copper or nickel alloys. Even 
though this alloy is applied at a temperature of only 400° 
F., and would technically be called a solder, yet here is 
evidence of the beginning of surface alloying, or at least 
a definite penetration of the solder into the surface of the 
rolled aluminum. This intimate bond accounts for the 
high shear strength of 5000 psi. obtained when using this 
alloy on aluminum. 


Fig. 13—An Aluminum Casting Is Salvaged with a Welding 
Rod Applied Without Melting the Base Metal 
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A silver-copper alloy used on leaded brass ; 
Figs. Sand 9. This thin-flowing metal formed 
alloy with the base metal at a temperature appr 
500° below the melting point of the brass, fr, 


WN in 
Surface 
imately 


4, 


1140° F. Depending on the base metals used. ; leno} 
of joint and clearance provided, tensile streno+h< “hn 
52,000 psi. to shear strengths of 120,000 psi. are re 4 
with this thin-flowing alloy. ne 

Figures 10 and 11 show an application of an | usualh 


high-strength copper alloy which is both a th: flo 
and bead-forming rod for use on steel and all its atin 
The alloying elements in this rod have been select, 
provide an extremely strong bond to the ferrou: 
als as 1s shown in these photomicrographs. It boy 
steel at base metal temperatures of 1300-1600 F 
begins to flow thinly at 1675° F. In square-butt j sa 
with as much as 0.020-in. clearance, it will deve 
117,000 psi., and with the proper clearance in Jap j 
it will show shear strengths from 150,000 to 180.000; 


Fig. 14—-A Cast-Iron Cylinder of a Steam Engine Is Repaired 
with a Cast-Iron Welding Rod Applied at a Base-Meta! Tem- 
perature Which Did Not Exceed 1400° F. 


In the photomicrographs just discussed, we have 
shown that at base metal temperatures varying from 20) 
to 800° below their melting point, joints are obtain 
with low-temperature welding alloys that have every 4 
pearance of being welds. We believe it is agreed that t! 
indication of a weld is the continuity of grain structur 
through the fusion zone to a weld metal that ts substa! 
tially the same as the base metal. This has been demot 
strated to be the type of joint obtained with the applica 
tion of certain of the low-temperature welding alloys ! 
beveled-butt joints, and others in lap joints where th 
have been drawn between the lapped surfaces by thet 
capillary action and then instantly alloyed with the bas 
metal. In other cases, we have shown that wher 
thin-flowing alloy and the base metal are wid 
ent, something more than a brazed joint is accomiplishe 
because of the unusual affinity of these thin-flowing @ 
loys for the base metals on which they are used. Illus 
trations of completed joints show the wide field 0! 4 
plication of this process, although it is difficult at a glam 
to appreciate the saving in time and heating that was 
tained through the use of the low-temperature welds 
process. However, the welders and operating (ep! 
ments of plants which are using this process appre 
the great savings in time and material, and the mucin! 
and finishing departments find little further work ' 
assemblies that have been fabricated in this wa) 
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rhe fields of application for low-temperature welding 


ire brie fly cited: 


{. Production Welding 


When the harmful effects of high temperatures 
stl be avoided, particularly warping, distortion, resid- 
sal stresses or metallurgical damage to the parent metal. 
~ 9 Where joints with the absolute minimum of excess 
uetal we required in order to save costly machining or 


» When fusion welding or brazing is inadequate, the 
low-temperature bead-forming or thin-flowing alloys will 
ften be the solution. The sizes of the parts which can 
ioined with thin-flowing alloys are unlimited, except 
that means must be available to heat entire joints uni- 
ind rapidly. 


B. In Salvage 


Defective castings or faultily machined parts can 
be salvaged because the weld is a perfect color match and 
~an be made at low temperatures. The advantages of 
the process in this field are obvious. 


C. Repair Welding 


|. The wide range of rods for different jobs on each 
base metal proves it to be unquestionably the best 
method for maintenance welding because of the great 
riety of sizes, shapes and metals encountered in this 
kind of work. 

The low temperature of application and the great 
strength obtained, combined with the fact that distor 
nis miniumzed and the base metal remains unaffected, 
ike it a necessary welding tool for every maintenance 
velder. 


Discussion by A. M. Setapen* 


The authors are to be congratulated for presenting a 
paper on a subject of timely interest since welding and 
wazing alloys have been used in ever-increasing quan- 
tities in war production. 

[here is no question that it is possible to prepare a 
eutectic composition of two metals having widely differ- 
nt melting points by heating the charge above the melt- 

g point of one but below that of the other, as illustrated 
by the authors in the aluminum rod and copper sheet 

xperrment. However, it appears that the factors acting 
in this case are quite different from those that take place 
when making a joint of two members using a filler rod. 
Since time is a definite function of alloying or diffusion, 
itis dificult to see how it is possible to get any alloying 
{ the filler metal with the base metal, when the base 
metal is held several hundred degrees below the flow point 
i the filler metal, in the very short period of time re- 
juired to make the joint. 

In addition, in. the case of using the so-called thin- 
lowing alloys where very small clearances of joint 
.0002-0.004 in.) are most suitable, it is difficult to see 
iow the filler metal can penetrate the entire joint area 
without solidifying if the base metal temperature is well 
below the flow point of the filler metal when one considers 
the relative masses‘of the materials being joined com- 
pared’ with the filler material. My personal experience 
has been that when a brazed joint is made where the base 
inetal is not heated to the flow point of the filler alloy the 
resultant joint strength is very low. 

Che authors failed to point out that the method of heat 
ing the base metal to a given temperature below the tem- 
perature to flow the filler alloy is not applicable when the 
preplacement technique of applying the filler alloy is em 

* In 


rial & Engineering Division, Handy & Harman Co 
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ployed. In other words, their method of low-tempera- 
ture joining cannot be used with furnace, resistance and 
induction brazing or any other method of brazing where 
it has been found advantageous on high production 
applications to preplace the brazing alloy. 

Finally it would be of considerable interest to a number 
of readers if the authors included a list of brazing alloys 
giving their composition, melting and flow points, par- 
ticularly in those cases where illustrations were given. 


Authors’ Reply 


We have apparently failed to make clear to Mr. Seta- 
pen in our paper that there are two entirely different 
types of ‘low-temperature welding” alloys. We refer 
to them as ‘“‘bead-forming”’ and ‘‘thin-flowing”’ alloys. 
As stated in the paper, the ‘“‘bead-forming”’ type is used 
in beveled-butt joints, fillet welds or as overlays with a 
welding technique similar to fusion welding or bronze 
welding, except that the base metal is not heated to its 
melting point, nor necessarily to the melting point of the 
weld metal. The ‘‘thin-flowing’’ type of alloy is used in 
lap or square-butt joints, and flows by capillary action, 
similar to established procedures tor 
soldering or soft soldering. 

When “low-temperature welds” are made with welding 
rods similar to the base metal such as cast iron on cast 
iron, bronze on bronze or aluminum on aluminum, alloy 
ing between the weld metal and the base metal is accom- 
plished by the formation of a ‘“‘eutectic’’ alloy on the sur- 
face of the base metal to which the weld metal instantly 
bonds. This “eutectic” alloy 1s formed from metals 
in the welding rod and possibly one or more metals de 
posited on the surface of the base metal by the 
This ‘“‘eutectic”’ alloy is molten at the ‘“‘bonding tempera 
ture’ or base metal temperature required to effect a bond 
or surface alloying between the molten weld metal and 
the still solid base metal. The “‘eutectic’’ alloy formed is 
established in a thin film, perhaps only 0.001 in. thick or 
less, and it is so rapidly alloyed into the base metal and 
the weld metal that its presence is even hard to detect in 
photomicrographs, although slight variations in the 
structure along the interface, between the weld arfd base 
metal, indicate that there is a slight difference in compo- 
sition along that line. 

We want to make clear that it is possible to take ad 
vantage of this ‘‘eutectic’”’ alloying phenomena only with 
the ‘‘bead-forming” alloys. While most of the ‘‘thin- 
flowing’ alloys may be applied by this process, their 
general use in lap or square-butt joints, into which they 
flow by capillary action, requires that the base metal be 
heated to the melting or flow point of these alloys. Often 
after the ‘‘thin-flowing’’ alloys have been drawn into 
lap or square-butt joints by capillary action, ‘‘eutectic”’ 
alloying takes place which increases the strength of the 
bond between the weld metal and the base metal. This 
is particularly true where ‘‘thin-flowing”’ or brazing al 
loys similar in composition to the base metal are used, 
such as in the use of silver-copper-zine alloys on brass and 
low-melting aluminum alloys on aluminum. 

Mr. Setapen points out that a definite element of time 
is required to effect alloying between weld metal and base 
metal when the base metal is at a temperature well below 
its melting point. In this, he is entirely correct, but 
this period of time is shortened to a few seconds when 
“eutectic” alloying action is promoted by the addition of 
other metals to the surface of the base metal by the flux, 
for instance. 

When the “‘thin-flowing”’ alloys are used by any proc- 
ess, that is, when they are applied with the torch, or when 
the work is heated by electrical resistance or induction 


brazing, silver 


flux. 
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processes, or in a furnace, the base metal tempera- 
tures required are equal to or in excess of the melting 
points of these alloys. 

Mr. Setapen states that it would be of interest to a 
number of readers to have the composition, melting and 
flow points of the brazing alloys referred to in this paper. 
While he did not specifically request information on the 
““bead-forming”’ alloys, it might be of interest to state 
that the compositions of the cast-iron and aluminum 
welding rods referred to in this paper are only slightly 
different from those commonly used for fusion welding 
cast iron and aluminum. Their ability to bond to the 
base metal at temperatures below the melting point of 
the base metal is obtained through the addition of very 
small amounts of one or two other metals to the welding 
rod, or by the deposition of other metals on the surface 
of the base metal by the flux. 

The ‘‘thin-flowing”’ alloys used are likewise similar to 
alloys generally used for this type of work. In addition 
to the usual major elements, small amounts of other 
metals have been added to these alloys to improve their 
thin-flowing properties or capillary action, and increase 
their affinity to the base metal. Fluxes used with these 
alloys are an integral part of their successful application, 
as they add small amounts of metals to the surface of 
the base metal and further improve capillary flow and 
the alloying of the brazing alloy with the base metal. 
The major constituents of the alloys discussed in this 
paper are as follows: 
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Determination by Statistical 
of Process Minimums for Spot 


~ 


Analysis 
Welding 


By Harold Robinson* 


Abstract 


aper describes a statistical procedure which is designed 
count for the inherent variability of a given process (e. g., 
iding) in establishing process minimums The use of 
thod provides a minimum and measurable risk against thx 
falling below specification quality. In order to use the 
outlined in the following pages, certain requirements 


rhe control specimens must be representative of the proc 
Random check specimens must be random 
i" must be in a state of statistical control as 
by the control chart. 
rhe standard deviation must be determined for the process 
ra reasonably long period of stability or control. 

se requirements will be discussed in more detail in the body 


The proce 


Introduction 


HE use of statistical methods has become so 
widespread and has made such rapid advances 
in the production and inspection branches ot 
lern engineering in the last few years that no intro 
tion should be necessary. The process is rare that 
anot be improved from both a quality and an eco 
mical consideration by the application of statistical 
Within the next few years, it is felt that there 
be few manufacturing processes to which statistical 
thods will not be applied in some form. 
fo those who prefer ‘common sense or ‘intuition’ 
in be argued that statistical analysts 1s common senst 
systematized and quantitatively expressed. It is not 
rue that if 100°% inspection is required, then statistical 
lysis cannot be applied. Unless 100% inspection 
ieney can be realized, which is seldom the case, 
“, inspection alone is not enough but should be sup 
nented by statistical control. 
(he statistical method makes possible the expression 
he variability of a process in quantitative terms, 
ability to describe a phenomenon in measurable 
its is the first step in any scientific or engineering 
lysis. Once a method is presented for expressing 
nability in quantitative terms, the procedure for 
itrolling a process becomes a mechanical one. 
lnthe January 1944 issue of Tue WELDING JOURNAL,” 
C. Clark has presented a rather complete picture of 
wt welding, the causes of varjability and methods tor 
heasuring, expressing and controlling this variation. 
his article is a necessary introduction to the views to be 
Xpressed in this paper. 
It will have to be assumed in the following discussion 
lat the reader is at least familiar with the fundamentals 
statistical methods. These fundamentals can be 
ily obtained by referring to one of the several listed 


Senior 


Aviation 
ming da 


esearch Corp., 


Republic 


Metallurgical Engineer, 


Long Isla.d, N 


references. Considerably more study will be necessary 
to follow the rigorous mathematical proofs and deriva 
tions which form the background of statistical unalysis. 
However, it is not necessary to master the basic mathe 
matics of statistics in order to use it successtully. 

For convenience, a very brief and simplified review of 
the nature of statistical methods as applied to the sub 
ject of this paper is given (without proofs) in the Appen 
dix. 


Reason for Process Minimums 


It should be apparent that if the product ol a process 1S 
to be kept above a certain specification o1 design mini 
mum value, the average value of the product must be 
kept considerably above this specification minimum 1 
order to insure that the greater percentage of the \ alues 
of the distribution will fall above the specification mini- 
mum. But how far above the specification minimum 
must the process average be in order to imsure a mum 
mum number of parts from falling below specification 
minimum, and exactly what risk will the producer be 
taking against the process falling be low the agreed upon 
quality? One approach toward the solution of these 
questions will be presented in this paper 

Since 100%; inspection of spot welds 1s 
nomically possible nor structurally necessary, some sort 
of sampling system must be designed to pro ide a mim 
mum risk against spot welding below the desired qual 


ithe r cect 


itv. It should be constantly kept in mind that just so 
long as a sampling system (less than 100°) inspection 
is used, it is impossible to guarantee quality LOO"; 


The consumer! must realize this and be willing to co 
operate to the extent that he is willing to accept qu lity 
of some small percentage below spe« ification’ value 

So far as the designer is concerned, only the minimum 
strength of the spot weld is important This paper 
will not go into the metallurgical features which might 
determine the maximum strength desirable in spot welds. 
It should be emphasized that the determination of 
minimum values by statistical analysis in no way pre 
cludes the nec ssit) controlling the met Wlurgical 
quality of spot welds such as freedom fron 
cessive porosity, proper nugget penetration o1 the elimi 
nation of any types of defects which can be shown to be 
detrimental to the strength or fatigue life ol the welds. 
In fact, it will probably be necessary to control these 
points before statistical control can be realized or in 
order to reduce further the variability of the process. 
\ good deal has already been written on this subject and 
it will serve no purpose to repeat. 


for 


+ The term consumer is used in a gener al sense Producer and consumer 
may represent different departments of the same company. 
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Procedure for Setting Up a Welding Machine 


‘ 


The operational procedure for “‘setting up’? a ma- 
chine is very simple. Before welding a part, the opera- 
tor will make the necessary machine adjustments and 
proceed to weld a sample consisting of a predetermined 
number of shear specimens.+ The average of the shear 
strengths of the specimens in the sample shall be 
equal to or above a value which will be called the Process 
Minimum. If the average is below the process mini- 
mum, readjustments will be made in the machine and a 
new sample taken. The process minimum is deter- 
mined by the welding or quality control engineer at 
periodic intervals based on the control chart data either 
by direct calculation or the nomogram suggested in this 
paper. 

If the tips have just been cleaned, it is suggested that 
several spot welds be made before taking the sample. 
Hess has shown that there is no correlation between weld 
strength and the order in which welds are made*® and 
on this basis the first spot welds are a fair sample. 
However, the tip contour and tip pickup will change as 
welding progresses and result in a gradual change in 
shear strength. Here again, the welding engineer's 
knowledge of the process will have to determine the 
frequency of the sample. 


Determination of Process Minimum 


The determination of the process minimum is based 
on a controlled process as shown by the control chart 
and a normally distributed population. Reference will 
be made to Fig. 1 which is a graphical representation of a 
typical process which is normally distributed about its 
mean, X, 


A. Definition of Terms Used in Fig. 1 


1. Tail Area, p,.—This area to the left of the specifi- 
cation minimum (expressed in per cent of the total area 
under the distribution) is called the “lot tolerance per 
centage non-conforming.” The area represents the 
per cent of spot welds whose shear strength can be 
tolerated to fall below the specification minimum in the 
long run. Values of p, = 1%, 0.59) and 0.1% are sug- 
gested as reasonable. The nomogram is solved for these 
three tail areas. In other words, the consumer or 
designer will agree to accept the process and design 
accordingly if the quality for the greater per cent of the 
time does not become worse than the agreed upon per 
cent non-conforming. 

2. Lot Tolerance Average Xp.—The ‘“‘lot tolerance 
average’ is the average value of the process which for a 
given standard deviation (oc) will give the tail area, p,, 
as shown. If the standard deviation becomes smaller, 
the distribution will become narrower, permitting a 
lowering of Xp in order to maintain a constant area, p, 
and vice versa. If the standard deviation is fixed, the 
“lot tolerance percentage non-conforming’ can be 
changed by shifting X p to the right or left. 

3. Distribution of Means.—li instead of making a 
frequency distribution of single observations, rational 
subgroups of size, m, are selected and avéraged, the 
distribution of these arithmetic means will have the 
same average as the average df individual observations, 
but the distribution will be somewhat narrower by the 
same amount that the standard deviation is reduced. 


t The efficiency of this procedure depends in a large part on the degree in 
which the shear samples represent the spot welds which go into producticn 
parts It is the duty of the welding engineer to design a shear specimen and 
procedure for preparing and handling these specimens to accomplish this 
purpose 
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LOT TOLERANCE AVERAGE, 


PROCESS 


SPECIFICATION 
MUM DISTRIBUTION OF 
SINGLE OBSERVATIONS 


< 


avemace 


Fig. 1—Graphical Representation of a Typical Process 


If the standard deviation of the distribution of sino 
observations equals o, the standard deviati he 
distribution of means will equal o/Vn. The larger the 
sample size, the narrower the distribution of means ® 

4. Process Minimum.—This is the minimum vyahy 
which the average of a sample size, m, may fall in setting 
up a machine before spot welding parts. This valy 
has been mentioned in a previous section. The r 
for its position with relation to the distribution is 
scribed under ‘“‘Consumer’s Risk.”’ 

5. Consumer's Risk, P..—The quantitative valu 
the consumer's risk is represented by the area, ? 
right of the process minimum in the distributio: 
means. For the sake of umformity and c 
the consumer's risk is usually set at 10°, 
sumer's risk is the probability of accepting we! 
quality Xp with tail area p. In other words, su 
we have a priori information that the qualit th B. 
product is represented by the distribution wh f 
age is Xp and tail area p, with the distributio: 
as shown in Fig. 1. If we accept samples whe 
equal to or above the process minimum and rm 
the rest of the time, we will be accepting sa: 


i rit 


more than 10°, of the time in the long run even thou The 


the samples come from a distribution of qualit 
with an acceptable tail area p,. In nine cases out o/ ter ° 
the producer will be rejecting samples 1f the qu 

better than the lot tolerance average. If the quality: 
better than Xp (Xp shifted to the right), the are: 
becomes greater than 10% which means the prol 
ability of acceptance becomes higher and vice vers 
Figure 5 is the plot of the areas P, vs. P, when t 
process minimum is fixed and Ap is shifted to the leit vr, 
The curves are drawn for the three cases where / 
10%, ®& = 1%; P. = 10%, p% = 0.5%; and P 

10%, Pp, = 0.1%. If the process remains fixed, and 4 
lower consumer's risk is desired, a larger tail area, / 
will have to be accepted. This can be observed by 
referring to Fig. 1 and imagining the distribution sinuited 
to the left to reduce area P., which automatically xt 


creases area For a fixed consumer's risk of tht 
process minimum may be lowered by taking larger sampl 3 q 
sizes without increasing p, or changing the process aver _ 
age. It should be noted that if Xp, o, p, and P. are - 
fixed, the process minimum will approach as a limit gg wth 
as the sample size increases. But by decreasing ¢, th utsic 
process minimum approaches the specification cause: 
as a limit, P., p, and m remaining constant. 5o lar 6 Bm Atler 
production is concerned, low process minimums aft de- ech; 
sirable. The most efficient way of accomplishing this 8 gg *!ter 
to reduce the variability or standard deviation. ls tae 
effective, but also desirable for other reasons, as show! Perio, 
by Fig. 5, is to increase the sample size. Reierence ccun 
describes the factors involved in reducing tlic van rhe 
ability. shoul 
1945 
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process 
Fig- 
control chart which 
control over a pe- 
one month. 
distribution is 


avemace 


approxi- 
normal.’ This assumption is 
desirable in order to make possible 
the use of normal integral tables in 


20 40 60 60 100 120 


SAMPLE NUMBER 


%= 560 LBS 
35.5.8S 


CONTROL LIMITS = 


Fig. 2—Typical Control Chart Over Period of One Month 


summarizing, 


In 


the following points should be 


The process minimum can be reduced when: 


P., p,, Xp and n are fixed by reducing o, (process 
minimum approaches specification minimum as 
a limit). 

P., p, Xp and o are fixed by increasing sample 
size m (process minimum approaches lot toler- 


ince average as a limit). 


The tail area p, can be reduced when: 


P.,nand Xp are fixed by decreasing o 
P.,n and o are fixed by increasing X p. 


B. Assumptions and Requirements 


Before any quantitative calculations can be made, 
there are certain conditions to meet and assumptions to 


Lan 


The random check specimens must be random! 
The subject of random sampling is beyond the scope of 
ths paper. A little engineering judgment and knowl- 
ige of the process is usually sufficient to insure reason 
ly random sampling. At Republic Aviation, sampling 
done by a random check inspector who at random 
itervals of about once every hour per welding machine 
takes sample shear specimens of the same material and 
sage combination being welded. No changes in machine 
ettings are made prior to the sampling. The average 
this sample should be plotted on a control chart. 
essary steps should be taken when points fall out- 
side of limits.*-® 
-. .The process must be in a state of statistical control. 
lis is very important. Statistical control is realized 
yhen variations in a process are due to a constant sys 
tem of chance causes. When this is realized, the aver 
we \ and standard deviation o will become statistically 
Stable ind samples will be randomly distributed about 
\. The eriterion for statistical control is the well known 
ontrol chart. The sample averages are plotted in a 
storic sequence on a horizonti il chart about the average 


with plus and minus 30/1 ‘n limits. Points which fall 
utsid of the limits are considered due to assignable 
uses of variation and the process is not in control. 
Reierence 3 describes the control chart and the simple 
mechanics involved in carrying through the procedure. 
liter assignable causes have been removed, and the 
ntrol chart shows the process to be in control for a 
Period of at least 2 weeks, or until about 300 points have 
“cumulated, it is valid to apply statistical analysis in 


determining the limits and probabili- 
ties. It is a fortunate coincidence 
that the assumption is reasonable if 
the process is in statistical control. 
Several frequency histograms were 
determined from random data 
consisting of over 500 specimens. In 
where the control charts 
samples to be in con 
a normal curve was nicely fitted 
to the data, Fig: 3. There are other tests to apply 
lor normality and in no case did the assumption of a 
normal curve appear invalid. The criterion of control, 
however, must be adhered to. 

+. The standard deviation not change with 
small shifts in process average. This assumption can be 
legitimately questioned if the shift in the process aver 
age becomes significant. Fortunately, the condition is 
almost self-correcting. If the process average is de 
creased, the variability or standard deviation will prob- 
ably decrease. This will make predictions regarding the 
tail area conservative. On the other hand, if the tail 
area 1s too large and corrections necessary are in the 
direction of an increasing process average, 
that the standard deviation will increase, making the 
first increase insufficient. However, redetermining the 
standard deviation will probably call for subsequent 
small adjustments in the process average which should 
cause little change in the standard deviation. 
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* 5602 7516S 


( heck 


every case 
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trol, 
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it is possible 


$ Theoretically the distribution cannot be normal since the process is biased 
rhe minimum shear strength cannot fall below zero but mathematically the 
maximum can approach infinity 


MORMAL CURVE 
20- / 


OSSERVYED 


10 \ 


% FREQUENCY 


450 800 350 600 


SHEAR STRENGTH-LBs 


Fig. 3-—Fitting Normal Curve to Data of Fig. 2 


Setting Frequency histogra 4ST 4 4 Averaae 
ing up process minimums. New process munimums Y = 560 lk Standard [= kewnes k = 
should be determined whenever the control chart shows —0.010. Sample size, n 
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C. Use of Nomogram to Determine Process Minimum 


The process minimum is found automatica!! 


proce 
Figure 4is a nomogram calculated from normal integral Phe only calculation, in addition to the control char 
tables for three different “lot tolerance percentage non- 18 the determination of the standard deviatio; Th = 
conte rming,” = ( and 0.1% for sample process average 1S found only asa necessary rt of the tablis 
size from n = 2 to 10 and a consumer’s risk of 10%. calculation in determining the standard deviat The periel 
To use the nomogram it is necessary to know: standard deviation, o, should be found direct] wn +h 
1e standard deviation o 1e process tor . 
ticul binati I hi control chart and determined from not less If 
yarticular gage combination over a reasonably . Q . . I 
ra reasonably proximately 300 observations during a period which 
( Y period ¢ ‘oO Ol. wn 
ng | tol control chart shows the process to be in statisti 
1 acceptabie A olerance percentage non- ah nit 
5 rhe o determined from a sample of m = 300 
Pr. estimate of the variability of the process with « 
3. The sample size. t Tair] an 
high degree of precision. (If o 1s determine: 
‘ 1e specification minimum. . . 0 
| l plotted points directly from the control chart inst ' 
** Statisticians will probably object, and with some justification, to the ol trom individual obse rvations, the a to be u ll _ 
smal! sizes solved for in this procedure However, those familiar with usual , ‘ ) Tt 
shop practices will be aware of the difficulties encountered in trying to obtain nomogram should be multiplied by Vn where » 1S t} ty 
larger samples, especially in cases where it may be necessary to set up a ma 7 » aver 41 
chine for different gage combinations several times during a single shift size Ol the sample whose average was plotted ON Lhe cor nt 
Even when a machine is welding one job continually, the author would sug trol chart.) Though, in effect, shifting of th« re 
gest frequent small samples during the shift rather than a large sample at the S 
beginning of each run minimum amounts to ce rresponding change in the | 
ud 
nf 
SE 
STANDARD DEVIATION bie 
W 
TURNING 
300 
MINIMUM ok 
1800 n 
880 SPECIFICATION 
MINIMUM 
1700 
260 
600 
| 
240 
— SAMPLE SIZE FOR 
4 4 
1400 
| - 
a 80 GOO = - 
P1200 
300 av 
a 
700 
| 
00 
40 
500 = 
20 
400 
SPEC. MIN. 
L300 
3, 
200 | | 
. p* TAIL AREA 
Fig. 4—Nomogram for Determining Process Minimums for Spot Welding 
Sample solution for ¢ = 70 lb. Sample size, n = 3. Tail area, pt = 0.1%. Specification minimum : wD. 
Process minimum (from nomogram) 1070 lb. 
458 THE WELDING JOURNAL MAY 


fe 
oy 
a4 
¥ 
Ps, 
6 
wk 
% 
\ 


process average, the process average 1S not used in the 900 
»omogram or subsequent charts. There is no reason * 
chart «hy the nomogram cannot be solved in reverse to es- -” 
The tablish one’s OWN design minimums based on what ex- os 
OF the »erience shows to be a safe process minimum. 
Th I 
4 Uf 
% ). Quantitative Determination of Risk 
If the nomogram is used as directed, a natural ques- seo 
ch the tion to ask is, “if the process is a higher percentage non- 
tr sforming than the selected value of p,, just what are so4 
VE at the chances of the sample average being equal to or greater 
tairh than the process minimum as found by the nomogram?”’ 
m t other words, ““what protection against acceptance of 
ea subspecification quality is offered by this method ? — 2 
The answers to these questions are presented graphic 
is t] ily in Fig. 5. The abscissa of the chart is various per- = 99.80 8 
l€ Con entages non-conforming plotted against the chance of w - 
ree . . w % 
reecting (or accepting) welding of that particular 
uwality for the three “lot tolerance percentage non- 
onforming’’ selected from the nomogram. It should be > 3 
bserved that the three curves intersect the 10% prob- 
bility point, which is the consumer's risk, at tail areas 2 \ N t 
which correspond to their respective p, values. The : ° 
NG } 9 ee — - + + T 
slid curves are the plots for samples of n = 3. The | 
broken curves are for p, = 1.0% and samples of nm = 2, 

ind 10. The family of curves for p, = 1.0% graphic- 
ly shows how larger samples very rapidly increase the 
ssurance of rejecting subspecification quality in addition 
to lowering the process minimum as previously explained, eee 002 

Figure 6 shows the effect on the tail area caused by 
shifting the process minimum for values other than wae | |___J 00: 

se solved for in the nomogram. The chart is made 

QUALITY OF PROCESS— % BELOW SPEC. MIN 

lependent of the specification minimum by plotting 
the difference between the specification and process Fig. 5—Probability of Rejection (or Acceptance) vs. Quality 

of Process Using Process Minimum from Nomogram 
= minimum. The tail areas are solved for the values of 
10 to 120. This range should include almost all 
possible values of ‘standard deviations encountered in Substituting Equation 1 for Xp in Equation 2 
spot W ga ‘ rage ) 
elding luminum ulloys and thin gages of steel Spec. Min. 2826/4/n 
In using the chart, to find the process minimum, add the 
value of D obtained from the plot to the specification 2 p inj R ‘J / 1.282 
mmmum. Note that these tail areas correspond to a — 
nsumer's risk of 10%) just asin the nomogram. With 
this chart it should be possible to predict the expected 
juality of a process against the existing shop specifica- Acknowledgment 
tions (assuming the process is in control It will prob- 
ibly be a surprise to many process engineers to find the 

he writer wishes to express his appreciation to Mr 
ictual size of the predicted tail areas or “‘lot tolerance 
mrcent non nf rmins und r th if xi tin h H. Becker, =r. Research Engineer lor the ae Sign ol the 

lenines P nomogram and to Mr. H. O. Klinke, former Chief Weld- 

ing Engineer at Republic for his appreciation of the 
wr ere problem and cooperation throughout the study. 
baste Formulas and Calculations Used in Designing 
ine Nomogram and Charts (see Fig. 1) 
| Lot Tolerance Average Xp, for a given tail area p i 
| | ge Xp, g Appendix 
= Specification Minimum + 
From Normal Integral Tables General Fundamentals of Statistical Analysis 
Without danger of oversimplification it may be stated 
wt . . 
0) 5 c ta . that statistics deal with the analysis of data of a numeri- 
‘ ob 
) ts 2 OO cal nature. In this connection, there are two funda- 
mental physical facts that are so obvious that they are 
, } Vv \ an “cd. 
Process Minimum (Consumer's Risk 10%) irequently overlooked 
|. No two things are exactly alike. 
é Process Minimum = Xp + too, Vin Ze It is impossible to make an absolutely « xact meas 
urement of a physical quantity. 
Ap + 1.2520/V n The last figure of the measurement must be an esti 
mate. If follows, therefore 
From Normal Integral Tables ; crelore, that if measurements are 
“ \ P ; made of a number of supposedly similar objects, or if 
similar measurements are made of the same object and 
cy : 
1O"% 1.282 are grouped and expressed graphically, they must neces 
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Fig. 6 


sarily take the form of a frequency distribution similar 
to that shown by the histogram in Fig. 7 (A). If the 
number of observations are increased sufficiently and at 
the same time the cell width is made narrow enough, 
the histogram will approach the form of a smooth fre- 
quency distribution as shown in Fig. 7 (B) 

The frequency of each cell is the number of observa- 
tions in that cell. It is usually more convenient to ex- 
press the frequency as per cent of the total number of ob- 
servations, thus making it possible to compare the shape 
of various distributions in the same frequency units. 
Secondly, the total area under the distribution curve is 
100% 

Expression of the data in the graphical form of a fre- 
quency distribution enables a clearer visualization of the 
various parameters used to describe the area. Using a 
mechanical analogy, the most important feature of the 
area is the center of gravity or average (the symbol is X) 
which is simply the arithmetic mean of all the observa- 


tions. The center of gravity is a function of the first 
moment. 
=x 
A == (1) 
N 
x = magnitude of a single observation 


N = total number of observations 


for grouped data: 


VV 
f = number of observations in a cell 
x’ = value of mid point of cell 


The function of the second moment of the distr 
tion is called the standard deviation (¢) and hk 
expressed in the units of the variable. The stat 
deviation is the root-mean-square value of thi 
tions from the average of all the observations. I[t1s 
simply to consider ¢ as a measure of dispersion or a meas 
ure of the concentration of the data about tts m 
value. It is the most efficient measure of dispersio! 
and while it is a little more trouble to compute t! 
for the purpose of this paper, it is of prime impor! 


pes 


o 


Fig. 7 
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= Using th mechanical analogy further, g corresponds to 
4 the radius of gyration of the distribution area. 
— 
CGC => x ( 3 
\ N 
Yan \ 2 
VN A VA 
(4) 


(3) 
VN N 
The third and fourth moments are used to determine 
~ | the skewness (lack of symmetry) and kurtosis (flatness) 
; the distribution, respectively. The casual user of 
statistics will seldom have occasion to determine these 
ues, and they are mentioned in passing as additional 
methods for describing the shape of the distribution. 
~ If the abscissa is expressed in o units with zero value at 
the mean, and the ordinate is expressed in per cent 
frequency units, we have a common set of units with 
which we can compare any distribution regardless of the 
of observations or magnitude of the variable. 
in addition, we have a quantitative measure of varia- 
<a tion, The units of variation are o units. 
Regardless of the shape of the distribution (there are 
exceptions) the following expression, known as 
hebycheff's inequality, applies: the percentage of the 
total observations lying within the range bounded by 
[ + fo is greater than 


number 


LOO; | 


_ vhere fis the number of o’s. More than 75%, of all the 
bservations fall between X + 2o units and more than 
of all the observations fall between + 
However, this inequality is overly conservative, neces 
tated by the fact that we have placed no restrictions on 
the distribution. If we make a further 

provision that the distribution be smooth, unimodal (one 

imp), and the average approximately coincides with 

the most frequent value, we can use the Camp-Midel 
2 inequality which states that the per cent of the total 


bservations lying within AX + fo is greater than 


units. 


600 


the sh ipe of 


100 [1 — 


Solution of this formula provides that: 

lore than 89°% of the observation fall between Y + 2c 
units; more than 95%) of the observation fall between 
levia- \ + 3¢ units. 

Though considerably better than Tchebycheff's, this 
nequality will also prove to be conservative, giving solu- 
tions which show less than the true percentage between 
limits 
| T he re is yet another solution possible which will give a 
ugh precision of accuracy but whose solution depends 
n the restriction that our distribution be a normal curve. 
The normal curve is a highly idealized mathematical 


wr 


urve Which was developed to explain laws of chance or 
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distributions where only chance errors exist 
mal curve is smooth, unimodal and symmetric 
are further restrictions involving the third and 
moments. 

The equation for the frequency distribution of the nor- 
mal curve is: 


The nor- 
There 
fourth 


] 
f(x) = = 
OV 2r 
It is not necessary to solve the integral of the normal 
curve to find the areas bound by X + fo since they may 
be found by reference to normal integral tables in any 
book on Statistics. 


95.45% of the observations falls between Y + 2¢ units. 
99.73% of the observations falls between X + 3e units. 
100% of the observations falls between Y + @. 

It is obvious that if we can fit the normal curve to our 
data our precision has been increased considerably. 
It should be noted that mathematically the curve is 
open at both ends and is asymptotic to 0°) frequency. 
Physically we know this to be impossible and 100° of all 
the observations will fall well within = So far as the 
mathematical curve is concerned, no difficulty is here en- 
countered since the tail areas beyond =40’s become so 
small as to be negligible. While no set of data has yet 
been found which perfectly fits the normal integral, a 
large number of processes, if made under controlled 
conditions, can be fitted to the normal curve with a 
reasonable amount of accuracy. The restriction is that 
the process must be in statistical control before tests for 
normality can be applied. This point is discussed in de- 
tail in reference |. 

It has also been shown that if the 
any shaped distribution are divided in rational sub 
group of m 2 4, and a frequency distribution made for 
the means of each subgroup, the resulting distribution is 


data from almost 


normal. The standard deviation will be equal to o/V n 


where ¢ 1s the standard deviation of individual observa 
tions. If the original distribution is normal, then the 


distribution of means will be normal for subgroups of 
22 1, 

There are short-cut methods for determining X, o¢ 
and & (skewness) that are fully described in reference 3. 
These three parameters, with the f a calculating 
or an adding machine and table of squares and cubes, 
can be determined from grouped data in less than half 
an hour for sample sizes as large 


use 


as 900 observations. 
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Announcing a New 


Entirely New...Entirely Different! 


@ Perhaps you’ve wondered why such an all- 
around electrode for welding cast iron was not 
available. So did P&H research engineers. 
And they went to work on it! 


It took nearly three years. But now it’s ready 

..ready to end your worries about weld 
cracks, poor penetration, excess porosity or 
pulling away at the fusion zone. It produces 
sound, dense welds with a tensile strength of 
60,000 lbs. p.s.i.— approximately twice that of 
a good grade of cast iron. And it fuses well 
with mild or medium carbon steels for joining 
to cast iron. 


Can Be Used at Low Amperages 


Low amperage welding with “Harcast” mini- 


A COMPLETE ARC WELDING SERVICE 


OC Welders AC Welders Welding Welding Weldi ing Electri Electric 


Electrodes Posi tioners Control Hoi ry Cranes 


mizes the dilution at the fusion zone, improves 
machining qualities. It’s easy to use, too, for 
single or multiple pass work. But its operating 
characteristics are entirely different. 


An All-position Electrode — for Both 
AC and DC Welding 


You can use P&H “Harcast” in all positions; 
downhand, vertical or overhead. Although de- 
signed primarily for AC welding, it works 
equally well on DC. But why not get full 
information? Try it yourself and see the differ- 
ence! Write for literature. 
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ubular sections. 


Flash Welding 4130 Steel 


By W. W. Ackerman* and Walter Pestrak' 


HEN 
reached a point where the ordinary plain car 
bon steels failed to meet the necessary require- 


stresses in welded aircraft joints 


ts, S.A.E. 4130 was developed. S.A.E. 4130 with 
aster steels S.A.E. X-4130 and NE 8630 have dis 
suishing characteristics which make it particularly 
rable as an aircraft steel. These characteristics are: 
Excellent strength-weight ratio. 
Outstanding weldability. 
High tensile strength with good impact resistance. 
While of outstanding weldability, however, it is only in 
nt years that the aircraft industry has extended flash 
\ding to it. The advantages of the flash-welded joint 
r the fusion-welded joint are as follows: 
Better physical 
strength). 
Lower weights. 
Cheaper and faster production with less operator 
skill. 

No warping as a result of welding. 

Less brittleness at low temperatures such as are 
encountered at high altitudes. 

Higher fatigue strength. 


characteristics (100°) joint 


Welded assemblies made from 4130 may be used with 
t subsequent heat treatment. However, all types of 


riding have effects on this steel which make heat 
reatment advisable wherever it is practical. 
sto release locked-in stresses which are caused by the 


One reason 


ntraction of the metal upon cooling. Another is that 
st adjacent to the weld zone, a portion of the metal has 
treated to just slightly below the critical tempera 
re thus causing an annealing effect. This may result in 
'; drop in tensile strength. The third or most 


mportant is, however, that since chrome-moly is an air- 


rdening steel, the fast cooling of the weld results in a 
tle zone next to the weld. This is particularly true 


i flash welding where the chilling effect of the dies is 


mendous. With proper die spacing and correct ma- 
ne setting, all of these can be minimized to the point 
ere subsequent heat treatment can be dispensed with. 
kheed Aircraft Co. reports that excellent physical 
(results have been obtained with welded joints in 
ich the component parts have been heat treated up to 
N00 psi., before welding, with no heat treatment after 


Of course, if there is to be no further heat 


matment after welding, the steel must be in the normal- 


i state before welding. 


Type of Applications 


i 


othe present time, the majority of applications are on 
. Typical parts include an end fitting to 
ube joint in which the fitting may be either forged or 


med down from solid stock, or one tube to another. 

* Article mitted jointly to The lron Age (published by them in their Jan 
ind te THe WELDING JOURNAI 
Mee igimeer and Senior Welding Engineer, respectively, The Federal 
line & Ve 


der Co., Warren, Ohio W 
ince this article was written 


Ackerman died in the service 


Fig. 1 


Macrophotograph of X-4130 Flash Weld 


The ranges welded may vary from less than 0.04 sq. in. 
up to over 6 sq. in. 


Design Considerations 


One of the greatest hindrances to flash welding is the 
failure of the various industries to design their parts 
for flash welding. The net result of this being that criti 
cal welds are obtained both from the standpoint of com- 
plete fusion and of weld brittleness along with bad align 
ment. The proper design of a part to be flash welded 
should be one in which there is sufficient clamping 
surface and length for die spacing with a definite ma- 
chined backup. The main objection of the Aircraft 
Industry to the changing of the design ts that since the 
tubular section of the forging must be lengthened this 
necessitates additional machining and a change of forging 
dies. 

If the final use of parts is to be in the normalized state 
or at comparatively low heat treatment, all component 
parts may be final machined before welding and the final 
assembly be within customary tolerances of +0.010 in. 
This is, of course, with an excellent flash welding design 
on the part. While these close tolerances ean be held, it 
should be evident that they require more time for setup 
in the shop and require more skill from the operator. 
Consequently the design should not call for a tolerance 
which does not have to be held, for example, any part 
which has threaded fittings at one or both ends. 


Welding Setup 
Burn-off, Upset 


It is logical to assume that the amount of burn-off and 
upset are functions of the wall thickness of the tubing and 
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of the weld must be sacrificed or the amount «| 
must suffer some variation. 


Upset Pressure 


If the cylinder is going to be bottomed, then the yrs 
pressure is of no influence on the weld so lon: . 
ficient to insure bottoming the cylinder. 

If the cylinder is not going to be bottomed, 
set pressure is of major importance. Alth 
pressure is commonly considered as a funct 
cross-sectional area, it is also really a function of 
compactness of the weld area. For example, take 
two extreme cases. The one of a solid round section 


Fig. 2—(Top) Hydraulic Landing Gear Assembly; Flash Weld X-4130 Steel-Tubing to Forging. (Cen 
ter) Wing Strut Assembly; Flash Weld X-4130 Steel—Tubing to Forging. (Bottom) Bomb Bay Door 
Bracket; Flash Weld X-4130 Steel--Tubing to Forging 


should be figured on that rather than on diameter or area. 
The following table gives the approximate burn-off and 
upset for various tubing wall thicknesses. 


Wall thick- 

ness 0.035 0.049 0.065 0.083 0.125 0.156 0.250 
Total flash 0.190 0.290 0.345 0.395 0.430 0.485 0.532 
Total upset 0.050 0.075 0.100 0.115 0.135 0.140 0.188 


These values are the best available at the present time 
and should be satisfactory for almost all applications. 

In motor-driven flash welders, the amount of upset is 
easily set by shimming the upset block on the cam. 
However, there is some question whether with hydraulic 
machines the cylinder should be bottomed at the end of 
upset or whether the resistance of the metal to further 
upset should be the determining factor. The great 
argument for bottoming the cylinder is, of course, that it 
gives a definite take-up. It would seem logical, however, 
to believe that the best and most consistent welds can 
be obtained if exactly the same forging pressure is applied 
to the weld every time. Theoretically both methods 
should not only give consistent welds, but also definite 
take-up. This is going on the assumption that the com- 
position of the steel does not vary, that the steel is clean 
and that the dimensions do not vary from piece to piece 
and also that there is no slippage in the dies or variation 
in welding voltage. The undformity of operation of the 
welder is also of great importance. If any of these are 
present, bottoming the cylinder is liable to result in 
faulty welds when welding a critical steel-like chrome- 
moly. Not bottoming the cylinder will tend to offset 
these to a certain extent but with a variation in upset 
distance. One of two compromises must be made if all 
conditions are not to be held constant; either the quality 
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the other of a tubular section of very large diameter wit 


exceedingly small wall thickness. Even though bot! 


these have equal cross-sectional area, it would bi 
to use the same upset pressure and expect similar welds 


To determine the unit upset pressure in pounds pet 
square inch of the weld area two things must be taken int 


account. First, the type of steel being welded 

ond, the difficulty of extruding the molten metal tr 
the weld. Unfortunately, very little 1s known ab 
just what is the desirable pressure for various types 


sections. This much can be stated. If excessive pres 


sure is used, the effect upon the weld is to cause excess! 
brittleness and low impact strength along with probat 


incomplete fusion but with quite high tensile strengt 


There are two ways in which brittleness may be 


in the welding of 4130 and other alloy steels. The first 
is that due to the fast cooling of weld by the chilling 


action of the dies, there is in effect a quenching 
on the steel not unlike actual heat treatment 
most of these steels are air hardening, the result 1s 
ness in the weld zone. The second cause of brittle! 
less obvious and is open to some argument. I! 


Sit 


{ 


rial is considered ductile it means that it wil! elong# 


before rupture. This elongation is obtained because 0! 
ability of the grains in the steel to slip along each 


These grains can only slip so far until rupture is the rest 
If after upset in a flash weld there is excessive press 


during the cooling below the plastic temperatur 
metal, the net result is that the grains hav 
much as they are able and therefore, due to tls 
working the weld is more brittle than it might hav be 


According to the R.W.M.A. Manual, welds made 


insufficient pressure are characterized by porosity, 


sion, low strength and poor impact resistance. !" 
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i chrome-moly steels, this statement is open to 


welding 


debate on almost all points. Taking a specific example; 
i" welding 0.125-in. wall tubing, the upset pressure was 
tropped to psi. In photomacrographs taken, there 
were no indications of porosity or inclusions. Probably 


mild steel which may contain many impurities, there 


ould be slag inclusions with too low an upset pressure. 

ncerning tensile strength, in all cases, the low-pressure 
welds b bt ske outside of the weld when the weld was 
rested in the unheat-treated state. The outstanding 


haracteristic of the low-pressure weld was its extreme 
‘uct is compared to that of a high-pressure weld. 
In every low-pressure weld there appears a white line 
irectly through the weld. 

According to metallurgists this line may be caused by a 
riety of things and there are various opinions about 
vhether or not it is harmful. From work carried on up 
ty date, the belief is that this line is not harmful if the 
veld is to be used in the unheated state, that is, the 
strength of this white line is more than that of the parent 
iaterial. It is questionable whether with an exceed 
ngly high-strength heat treatment this line will heat 
treat to the desired properties. 

In summing up the effect of pressure, the following rec- 
mmendations are made. If the weld is to be used with- 
ut further heat treatment or annealing a minimum of 
ipset pressure should be used, thus resulting in a ductile 
weld. However, if annealing or further heat treatment 
in order, the upset pressure should be increased to 
bout three times the minimum value since the resulting 
rittleness will disappear with heat treatment and with 
ncreased pressure the white line is not so predominant. 


Speed of Upset 


As in any flash welding, the speed of upset is very im 
ortant with 4130. There are reasons. to believe that 
e faster the upset the better the weld and perhaps the 
less pressure required. One reason, of course, for de- 
inng a fast upset is to prevent oxidation of the high- 
temperature weld surfaces. 


Die of Opening 


As explained before, the chilling effect of the dies 1s 
quite large and has much influence upon the brittleness 
of the weld. For this reason the die opening should be 
kept greater for 4130 than for mild Limiting 
factors which must be taken into account, however, are 
the design of the pieces being welded, the ability to hold 
alignment and on very light wall tubing, the deformation 
of the tubing under upset pressure. There 1s some ques 
tion as to whether the die opening should be a function 
of the wall thicknegs or of the tubing diameter or of both. 
The following table takes into account only tubing 
diameter but should work all right for all of the common 
wall thicknesses. 


steel. 


Outside 

diam. of 

tube,in. 0.375 0.500 0.750 1.000 1.250 1.500 2.126 
Dies at 

Start 1.00 l 25 1 1.75 > > in) > 


Flashing Time 


Like burn-off and upset, the flashing time is a function 
of wall thickness and is quite critical in the thinner wall 
tubing. It is critical more from the extent of keeping a 
consistent flashing timeafter a good weld setting has been 
found than in an initial setting since cam design, machine 
operation, preparation of work and amount of upset are 
allinfluencing factors. Therefore, the values given in the 
following table can be varied depending upon other condi- 
tions. 

Like flashing time, upSet time is a function of the wall 
thickness and 1s of extreme importance for obtaining good 
welds. For thin-walled tubing, it has been found neces 
sary to cut off the current before upset in order to prevent 
burning off the tubing or overheating the weld. In the 
thicker tubing the current should be kept on until the 
upset is completed and perhaps some annealing action 
might be obtained if it is left on even longer. For 
heavy-walled tubing, the danger lies more in cutting off 


Fig. 


FLASH WELDING 


3—A Heavy-Duty Federal Flash Welder for Welding X-4130 Chrome Moly and Other Alloys 
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Fig. 4 Front View of a Federal Flash Welder for Welding X-4130. Showing Die and Back-up Construction 


too soon than in cutting off too late. Speed of upsetisof of flashing a rise of 0.0055 in. per degree. With this, 
great influence upon the required current carryover. is desirable to bevel the edge of one tube at an angle 


Wall thick- 10° with the center line of the weld. 


ness 0.035 0.049 0.065 0.083 0.125 0.156 0 250 
Flashing 
time,sec. 3.5 4.5 5.5 7 10.5 15 25 Inspection of Flash Welds 
Upset A 
At the present time we feel there is no conclusive 
eycles ‘ 10.5 Lo oUapprox. method of nondestructively testing flash welds Whil 


extensively tried, the X-ray has showed ver) 
promise or has given little indication of the strength « ’ 
flash weld. In use at the present time 1s magn ‘—_ 
particle inspection or magnafluxing which has bee 


Secondary Voltage 


In welding 4130, the seeondary voltage should be kept 


slightly more successful in that it will reveal very b 
a as low as le. 1e ure in flaws due to lack of fusion but it has not as yet bee 
Setup die opening, flash differentiate. between gooa welds and those whi 
* and upset distance, pressure, flashing and upset time to ypite containing no serious flaws, are considerably bel 


the desired values and then to increase the secondary 
voltage until no freezing is encountered. The effect of 
too great a secondary voltage and consequently too great 
a current is to cause large flash particles to be thrown out up 
thus leaving not only lafge irregularities on the weld sur 


the desired strength. 
It is believed that the best available inspection met! 


4 
face to be closed up, but also resulting in the case of 4130 

in incomplete fusion. 

x If at the start very sMall particles are thrown out but, 

; near the end of the flashings large pieces of metal are 
emitted, the fault lieg not With the secondary voltage 

a since it is as low as if can be without causing freezing 
but with the cam design. Sometimes by increasing the i 
edges of the tubing or forging, the voltage can be dropped or 
another tap. ‘A cam which has worked very satisfac Fabri 


5 torily for chrome-moly is one which at the beginning of 
flashing has a rise of 0.0005 in. per degree and at the end Fig. 5— Insert Oscillogram of Flash Weld in X-4130 


466 THE WELDING JOURNAL MAY 


th 
ary 
i 
te ‘ 
| 
a sm 
be _@ 
SC" 
fics 
| 


og 


close contr 1 of the equipment and the process after tension while the fourth is subjected to the test load after 


chine has been properly setup. One good method — each 25 succeeding welds. A failure of any coupon below 
coating is follows: On the first lot of each new part, the test load during a produc tion run 1s cause tor the 
3 test coupons are furnished for each different weld. testing of the proceeding lot of 25 welds to determine their 
ee coupons are identical to the production parts with acceptance or rejection. If the equipment ts ol the 
nect t naterial and heat treatment, diameter and proper type and properly qualified, this method will re 


riree of the coupons are tested to destruction in sult in obtaining 100°; satisfactory welds 


| Joint Design for Silver Brazing 
Nonferrous Metals 


By G. H. Bohn* 


; Joints in Copper 
NOME suggestions are offered here, particularly sa 


shay regarding the design of joints that are to be made 

Let us consider silver-brazed joints copper base 
ft by silver brazing, since joint design is an important , 

ic- tor in obtaining the most satisfactory results. Only 


i 


metal first. Copper melts at 1982° F., whereas silver 

brazing alloys flow at temperatures of 1500 to 1600° F., 
depending on the grade. The joint ts, theretore, truly 
brazed and not welded, since the base metal does not 
melt. In cold-rolled copper sheet or hard copper tubing, 
if the edges are prepared for silver brazing by squaring 
them and butting them together—just as 1f a square butt 

type weld were to be made—the silver-brazed joint will 
have a tensile strength of around 20,000 psi. and an 
elongation of about 10°; (or even less) in 2in. If, how 
Engineer, The Linde Air Products Co., Tonawanda, N. ever, the edges are prepared by beveling them to an angle 


ints brazed with the oxyacetylene blowpipe are dis 
ssed—not joints made in the furnace, either by induc 
n or by oil or gas heating. The same basic principles 
oly to furnace-made joints, however. In the blow 
ne-brazed joint it is usually most convenient to apply 
esilver-brazing alloy in wire form, while in the furnace- 
razed joint silver alloy washers are advantageous 


Fabricating Spherical Floats for Refrigeration Units by Silver Brazing Together the Two Halves, Pressed Out of 
Light Sheet Copper, in a Revolving Jig 
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THIN SHEET 
Fig. 1 Lapping the Edges at an Angle of 30° Will Materially 
Increase the Strength of a Silver-Brazed Joint 

of 30° and lapping them, as shown in Fig. 1, a properly 
made silver-brazed joint will have a tensile strength of 
from 30,000 to 33,000 psi. and an elongation of over 40°; 
The strength of the joint is therefore far above the 
strength of the base metal and if tested to destruction, 
failure will occur in the base metal. It is obvious that 
greater strength can be expected in this type of joint, 
since the length of the beveled surface is twice the wall 
thickness. In other words, the area of bond is twice that 
of the square butt-type joint. Copper rods that are to 
be drawn into fine wire are joined in this manner. 

Figure 2 shows a photomicrograph (magnified 200 
times) of a cross section of a silver-brazed joint of square 
butt-type design in '/s-in. cold-rolled sheet copper. The 
upper part of the picture is silver alloy and the lower por- 
tion is copper base metal. Note the sharp black line at 
the juncture of the two metals. The fact that fractures 
in square butt-type copper joints generally occur at this 
point indicates an undesirable brittle structure. The use 
of a reducing atmosphere or of deoxidized copper will re- 
lieve this condition, but in most copper shops the joint 
shown in the picture is typical. (Mulls usually supply 
copper tubing deoxidized whether it is so specified or 
not.) 

Figure 3 shows a silver-brazed joint in copper tubing 
with the lap equal to two times the thickness of the wall; 
if this tubing is tested to destruction it should burst in the 
tube wall and not in the joint. Making the lap longer 
does not increase the bursting strength of the joint and 
may even decrease it because of the longer length of time 
the heat ison the tube. Hammering the joint lightly will 
restore the hardness of the copper and will also raise its 
yield strength decidedly, thus permitting higher test pres- 
sures to be used. 


Fig. 2—-Photomicrograph of a — Joint. The Lower 
Portion Is Copper Base Metal and the Upper Portion, Silver 
Alloy 
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Thin Film 


According to laboratory tests, the thinner t 
silver alloy, the higher the tensile strength, but (rom +p, 


practical standpoint, the joint design must provide fp 
sufficient clearance to permit the silver alloy, drawy py 
capillary attraction, to spread and penetrate to «JJ park 


of the joint; otherwise full efficiency will not b 

This is particularly important in the fabricati 
tainers with thick walls and in the joining of heavier, 
per tubing or pipe. In fabricating a pressure \: 
copper plate, for example, the joint should b 

as shown in Fig. 4. It will be noted that whik 


2t 


fb 


WM J 


At least ;b-in., 45 deg. Bevel 


Fig. 3—-In Tubing or Pipe the Length of the Lap Should Be 
Twice the Thickness of the Tube Wal! 


on one side has been beveled to a 30° angle, that on th 
other side was beveled to only 26 or 27°. This results 
a seam that is tight at the bottom but is open three 
four degrees at the top, leaving ample room for th 
silver alloy to enter. 

Figure 5 shows a good method of pempering 
joint in heavy-wall copper pipe. A small bevel « 
about '/1. in. deep, on the inner edge will help to start 
silver alloy flowing into the joint. It will also « liminat 
the wasteful and unsightly overflow of expensive allo) 
down the outside of the pipe. An Eastern shop is using 
this type of joint design in fabricating piping and coils 
for working pressures as high as 3000 psi. 
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THICK SHELL 


Fig. 4—In a Lap Joint in Copper Plate, Clearance of 3 or 4 
Should Be Provided to Permit the Brazing Alloy to Flow Into 
the Joint 


Brass and Similar Alloys 


Silver brazing of brass, Muntz and simular alloys ™ 


quires a different joint design because the melting port 


of these metals are so near that of silver-brazing alloys 
Melting Port, 


Metal 
Free-cutting yellow brass. 1645 


In order to be sure that the silver alloy will flow ‘reel 
during the brazing operation, it is necessary to have t 
temperature some 50 to 75° F. above the melting pot 
Thus, with silver alloys that have 


of the brazing alloy. 
melting points of 1500° F. or higher, the brazing op"! 
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ral idea applies for joints in brass sheet or plate. 


greater than for copper. 
sives the best results. 


silicon and matiganese. 


60,000 psi. when welded. 


silver alloy and the base metal. 


1945 


5—Design for a Silver-Brazed Joint in Heavy-Wall Copper 
Tubing or Pipe 


tion becomes practically a welding operation, which 
»pviously requires a different design of joint than for cop 
er, Even with silver alloys having melting points as 


was 1370° F. (A.S.T.M. Grade 4) the design must be 
ferent. Figure 6 shows the design of a joint for brass 
‘ne that has proved quite satisfactory. The same gen- 
It will 
e noted that the length of the lap is twice the thickness 
‘the base metal but that the lap opening is considerably 
A bevel of about 15” usually 
Unless the larger opening is pro- 
ided, difficulty will be experienced in getting the silver 


il] y to spread to all parts of the joint. 


Everdur 


Everdur 1010 is acommercial alloy consisting of copper, 
It has a tensile strength of about 


About 


>> >> SS 


~ 
SS SS SS 


Fig. 6—Design for a Silver-Brazed Joint in Brass Pipe 


A silver-brazed joint in this 
etal does not have a brittle zone at the junction of the 
Hence, tensile strengths 
{56,000 to 60,000 psi. and ultimate shear strengths of 
round 28,000 psi. may be attained. As a result, silver 
razed joints in Everdur 1010 that will be under tension 


fig. 7—For Silver Brazing a Tube Connection Into a Tank, the 
Shell Opening Should Be Flared so as to Obtain Twice the 
Tubing Wall Thickness for the Lap 


service may be of this square-butt type, but if they will 


This metal does 
‘seem to require thinness in the silver alloy film. 


tin shear, the lap design is required. 
Connection 


45 deg. Bevel 


Shell 
Big. 8—This Design Is Satisfactory for a Small-Diameter Tube 
onnection if the Shell Thickness Is Twice That of the Tube 
all 


SILVER BRAZING NONFERROUS METALS 


In silver brazing a pipe or tube connection into a shell 
of either ferrous or nonferrous metal, it is gene rally advis- 
able for a copper or brass connection—and essential for an 
Everdur 1010 connection—to flare the shell opening, so 
as to obtain 2¢ (twice the tubing wall thickness) for the 
lap, as shown in Fig. 7. Silver brazing this type of joint 
in an Everdur shell is better construction than welding, 
particularly if it is less than '/gin. It can be oxyacety 
lene welded but silver brazing requires much less heat, 
greatly reducing the problem of expansion and contrac 
tion. If welded, 1'/4f is about the maximum flare for the 
lap. This design is not necessary for a small-diameter 
connection if the shell thickness is twice that of the wall. 
In such an instance the design shown in Fig. 8 is quite 
satisfactory. 


ZA _igin., 45 deg, Bevel 


of Shell 


Inside of Head 


Fig. 9 Tanks with Silver-Brazed Heads Should Be So Designed 
That the Head Laps Over the Outside Instead of Being Inserted 
Inside the Shell 


Tank and Container Heads 


In fabricating a tank or container, whether of copper, 
brass, steel or other metal, in which the head is silver 
brazed on, the joint should be designed as shown in Fig. 9, 
that is, with the head lapped over on the outside of the 
shell. This will make fabrication much easier. If the 
head flange is inserted inside the shell, the outside diame 
ter of the free end of the shell will expand during heating 
more than the outside diameter of the head, and trouble 
will be encountered from cracking during cooling. 
The heavier the material, the worse this condition be 
comes. 

In silver-brazing operations, just as in welding, it is 
advisable whenever possible to avoid joining two pieces 
of unequal thickness, as shown in Fig. 10, for example 
This can often be avoided by redesigning the joint, as 
shown 1n Fig. 11, 
are equal. 


so that the mass of the adjoining parts 
Obviously, less heat will be required to make 


Mean Diam. 


Mean Diameter 


Fig. 10-—If the Metal on One Side of the Joint Is Thicker than 
on the Other, Uneven Contraction May Give Rise to Difficulty 
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the joint. The difference in expansion on heating and 
contraction on cooling depends on the mean diameters of 


the adjoining parts. The difference in mean diameters in 


Fig. 11—Whenever Possible, Redesign a Joint Like That Shown 
in Fig. 10 so That the Mass on Each Side Will Be About Equal 
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(Continued from page 454) 
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Fig. 10 is much greater than in Fig. ll. The 
expansion on heating will be greater and may 
silver alloy to crack when cooling takes plac: 


Operating Temperatures 


At elevated temperatures the strength of ; 
brazing alloys decreases, so that at 500° F. t! enct 
will be about 50% of that at room temperatu lo 
ever, fabrications of nonferrous metal whether 
brazed or not, in order to meet specificati 
A.S.M.E. Code, must be designed for lower yw 
stresses for operating temperatures of 250° F 

At sub-zero temperatures most silver-bra 
are not affected and the strength of the joint di 
the strength of the metal. The nonferrous metal 
cussed in this article actually increase in tensil: 
strengths as the temperature decreases. 
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Strength of Welded Ships 


By R. T. 


Introduction 


GREAT deal of discussion has taken place in re- 
cent years regarding the relative merits of riveted 
and welded ships. It is well known that some 


‘ructural failures have occurred in the latter; some ot 
‘hese have been of a serious nature but by far the greater 
roportion have been’of a very minor type. It is my in 


ntion to try to clarify some of the misconceptions which 
ve appeared regarding this subject and also to express 
me opinions which are my own and in no way represent 


wse of the American Bureau of Shipping. 


Ship Stresses 


Let us discuss first of all the principal Stresses to which 
ship is subjected while in service; these are compres 
e. tensile and shearing stresses. The hull of a ship ts 


o reality an enormous box girder and when im a seaway 


subjected to bending and shearing stresses just like 
other girder which is carrying a load. Let us take, 
rexample, a steel bar six feet long with a cross section 


three inches square and support it at either end; then 


ly a concentrated load at the center of the bar and 


Keep ine reasing the load until failure of the bar takes 


lace. Let us assume that the value of the load at the 


time the bar fractured was 15,000 Ib. If we now put a 


all nick in one of the lower corners of a similar bar and 
gain subject it to bending we will find that the bar will 
iil under consid rably less load. 
Inthe original bar with the 15,000-Ib. load the fiber stress 
the bar at failure would be 60,000 psi. This stress 
uld be tensile and would be in the bottom outsid 
ers of the bar at the second before fracture oc: urred 
t this time the stress in a horizontal plane through the 
nter of the bar, which is the neutral axis, would be 
We see then that in any structure subjected to 
ending the greatest bending stress occur$ in the fibers 


th 


1 steel which are farthest awav from the neutral 


Returning now to a ship we can liken the hull girder to 


the square bar. <A long and involved calculation 1s nec 


iry to determine the exact location of the neutral 
xis of the hull girder, but in a two-deck vessel such as 


the Liberty ship its location will be found to be approx 


ately at a point slightly less than one-half the depth ot 


the vessel. This means that the points farthest away 


m the neutral axis, which are the most highly stressed 
its under load, are the bilge strakes and the upper 
wiwale connections which include the upper edge of the 
heerstrakes and the outboard, edges of the upper deck 
inger plates. It is imperative, therefore, that nicks, 
uges and faulty welds be eliminated at these important 
int The presence of any of these, which disrupt 


the ¢ itinuity of the stress flow, have the effect of 


wding the stress lines which is the equivalent of in 
ising the service stresses at that point. 


1 at the February meeting, Portland, Maine, Section, A.W 


= tr, American Bureau of Shipping 


Young’ 


In the square bar the material is to all intents and pur 
poses homogeneous. Therefore, the stresses in the bar 
are uniaxial. Ina ship, however, the geometry and struc 
tural design of the hull complicate matters which intro 
duce biaxial and even triaxial stresses 

Referring back to the square bar, suppose we put this 
in a tension testing machine and apply an axial load. As 
the load increases the bar elongates and the cross-sec 
tional area thins or necks down; as long as there 1s no 
other force present to prevent this necking the stress 
in the bar will be uniaxial. If now we apply a torce to 
two opposite sides of the bar and normal to its axis these 
forces will tend to prevent necking 1n one direetion and a 
condition of biaxial stress will exist. A similar force 
applied to the remaining two sides with the other forces 
still acting will prevent necking in the second direction 
and produce a condition of triaxial stress 


Effect of Design on Stresses 


Let us examine, then, how the structural design of the 
ship can produce similar multiaxial stresses in the hull 
girder Assume the ship to be in a hogging condition 
which will produce tension in the upper deck. This 
force will tend to stretch the deck plates longitudinally 
and at the same time make them narrower and thinner 
Here we have the transverse deck beams which are 
quite rigid members and they exert a torce which tends 
to prevent the narrowing of the plates and introduces 
biaxial stresses. In a similar manner vertical members 
such as bulkheads, deckhouses and hatch coam 
produce triaxial stresses, 


can 


In any structure as complicated as a ship it becomes 
almost an impossibility to trace the lines of stress flow 
Stresses in a ship are still in the unknown category but 
the invention of the SR-4 strain gages has enabled a 
number of investigators to learn more than has ever 
previously been found out 

So much for the tension and compressive stresses which 
are present in a ship in service. A third one 1s always 
present which is no less important and that 1s the shearing 
stress. 

Suppose we take a lamunated bar and support it at two 
ends. The various layers making up the bar are entirely 
separate from one another. We apply a load at the 
center subjecting the bar to bending and we tind that a 
comparatively light load will produce considerable ce 
flection. Now if we put three pegs through all layers 


and again apply a load we find that a considerably 
greater load 1s necessary to produce the same deflection 
It is obvious that as the bar bends, each layer tends to 
slide over the othe1 Phe addition of the pegs or fasten 
ers prevents this sliding by taking up the shearing action 
between the layers; obviously this puts a shearing stress 
in the pegs 

Comparing a ship with our laminated bar we see that 
the decks, tank top and bottom shell are equivalent to 
the lavers in the laminated bar while the side shell 
represents the pegs. This means that the side shell 
takes the shearing stresses present in a ship due to hog 
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ging or sagging; also the connections of the seamsand modulus is equal to the product of a factor, ¢ 4 
butts of the side shell, whether they be riveted or welded, moulded draft d and the moulded beam B. The fag, 
have to carry a heavy shearing load. f is taken from a table for the particular length og ; 
Where, in a girder of any description subjected to ship involved. It can be seen, therefore, that 4 g, 
bending, the maximum tensile and compressive stresses, built to A.B.S. rules or those of any other recogy;, 
as previously pointed out, occur at the points which are classification society, will automatically have th, 
farthest away from the neutral axis, the converse is quired longitudinal strength to meet the Load J; 
true in shear where the maximum stresses occur at the Regulations. 7 
neutral axis. Ina ship the maximum shearing forces oc- In calculating the section modulus of the hul! girde- 
cur at the quarter points of the vessel, that is, at the the standard type of dry cargo ship, only contin, 
points one-quarter of the length from the bow and a _ longitudinal members are included; these are the ey; 
similar distance from the stern. In a riveted ship bottom and side shell, the vertical keel and tank , 
under 450 ft. in length the ordinary double row of rivets plating including the margin plate and the deck plat; 


in the side shell seams with watertight spacing is suffi- outboard of the line of hatches. In a riveted ship }, 
cient to carry the shearing stresses at the quarter points. also customary to include the top and bottom ay 
However, the American Bureau of Shipping Rules state connections on the vertical keel, also the margin pj, 
that ‘‘seams of side shell about the neutral axis, at the connecting angle and the gunwale bars. ' 
quarter length, in vessels 450 ft. in length and over may One may ask why the aforementioned members 
be treble riveted at 4'/,. diameters in lieu of double riv- the only ones included when there are other ones w! 


eted at 3%/, diameters.’’ In other words, the rivet extend throughout the length of the vessel such 
spacing must be closed up if double riveting is to be costal side girders in the double bottom, lonyitydy 
maintained, otherwise a triple row of rivets must be sub- deck girders, etc. To explain this we have to refer} 
stituted. to the days of riveting. In a riveted ship such membe 
In a welded ship the A.B.S. rules assume that the have their end connections to floors and_ bulk 
welded connection is 100% efficient and therefore re- riveted. Although such connections will tak 
quire no additional weld metal. It is the problem of the of the load under compression, they will not act w 
surveyors on the job to insure that the welding is 10097, tension. Rivets cannot and will not take tensior 
efficient. Everybody present here knows what a prob- the designer must bear this in mind when compound 


lem that is. any riveted structure. 

It is interesting to note that there have been few In a welded ship, however, the end connections 
failures in welded ships at the quarter points in the vi- intercostal members, being welded, will take a cer 
cinity of the neutral axis. When these have occurred percentage of the tensile load. One can see, therefor 
they have usually been traced to faulty welds. that in a welded ship these members, although not 

cluded in the section moduius calculation, do act 


help to reduce the tensile stresses under service | 
The question arises, then, why not include suc! 
A great many armchair theorists have publicized their bers in the longitudinal strength calculatio: 
own pet ideas as to the reasons why welded ships crack. answer is to be found in the fact that the tensile streng 
One of the commonest of these theories and the most of a rolled steel plate in the direction of its thicknes: 
erroneous is that welded ships are weaker than riveted not so great as it is in the direction of rolling or 1 
ones because there is less steel in them. There is less to the direction of rolling. A simple experiment 
steel in them due to the fact that almost all faying flanges prove this. Let us fillet weld a piece of plate to « 
are eliminated together with plate laps, etc. It should of another piece, in the same manner we would 
be stressed here that faying flanges in a transversely fitting a liner in a ship, and pull our sample in a t 
framed ship add nothing to the longitudinal strength. testing machine. We will find that failure will occur 
If anything, a welded ship is stronger than its riveted a splitting of the liner piece, similar to the way 
counterpart for the following reason. The scantling separates when a lamination is present. 
tables of the American Bureau of Shipping were orig- Another very sound reason for not including inter 
inally computed for riveting and consequently the lossof costal members is that a hidden lamination might 
area resulting from the punching of rivet holes was ist in the plate to which the intercostal member: 
compensated for. Present-day welded ships have longi- attached. 
tudinal strength scantlings equal to those of riveted 
ships. We see, then, that our welded ships have scant- 
lings sufficient to allow for rivet holes. There are, how- 
ever, no rivet holes there and consequently the extra Each and every fracture which occurs in a vessel 
material is bound to reduce unit stress. Generally service must be analyzed ind‘vidually to determine | 
speaking, the presence of rivet holes will reduce the ef- cause and occasionally one occurs where the cause 1s ! 
fective cross-sectional area by one-seventh. certain. Generally speaking, in the majority 0! | 
In speaking of the longitudinal strength of a ship it mo one factor is responsible but the trouble 
might be advisable to explain what the criterion forthisis. traced to a combination of conditions. 


Ship Fractures 


Stress Concentrators 


In 1929 the United States passed a law making the mark- One of the most common causes is faulty workm 
ing of a load line on the sides of all ocean-going vessels ship and in making this statement intentional 
of over 250 gross tons compulsory. The American are not meant. Rather what is meant is the numbe! 


Bureau of Shipping was designated as the assigning small nicks and notches which are built into the su 
authority. One requisite for the assignment of a load ture sometimes unavoidably. Other factors «ar 
line is that the vessel should meet certain standards of holes and slag inclusions in welds which cannot } 
structural strength. The standards of strength embodied tected except by some form of radiography 
in the U. S. Load Line Regulations were those agreed to latter act under stress in the same manner a: 
at the International Load Line Convention of 1930 nicks; that is to say they are “notch effects’ w! 
which were largely based on the practice of the Classifi- cause crowding of the stress lines. If these are pres 
cation Societies. The longitudinal strength standard at points in the ship which are already highly stres 
is expressed by a formula where the required section under service loads, failure very often occurs. 
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Here, then, is where the welding supervisor can per- 
th of thelllllfprm a valuable service. Not only should he feel him- 
t a shiofllimelf responsible to insure that gas holes and slag inclu- 
ee: “vc jn the weld are kept to the barest possible mini- 


KUL 


ean that the shipfitter and burner supervisors should 
sot also be responsible for cleaning up all notches left by 
ntiny bem. However, the welding supervisors have a double 
he entip llminterest because when a failure does occur in a welded 
ink ¢ ™ it is the welding that is blamed. This all tends to 
lating mpive the welded ship a bad name and will raise a doubt 
hip it .. the minds of private shipping interests as to the ad- 

om ang ‘ability of building one. 
rgin plat \nother contributing factor to welded ship failures 
&. faulty design and in this category the inclusion of 
B-yare corners is by far the most common and most 
wh trimental. Occasionally some form of square corner 
ill slip by the designer and draftsman and therefore be 
\gituding fiilihown on the plan which is issued to the yard super- 
b bisory staff. The supervisors, in this case, upon finding 
members flmkych a thing on the working drawings should call it to the 
bulkh Bitention of the drawing room with a request that it be 
i sh uged. Everybody makes mistakes, even the higher- 
\ct underfii&ps, so if all of us all the way down the line would co- 
S101 nerate in this manner we would have gone a long way 

pounding foward solving our welded ship problems. 

While on the subject of design a word to the designers 
themselves will not be amiss. Somebody once said that 
L cert ou can't train stresses and no truer statement was 
therefor, iver made. Stresses will go where they want to and no- 
Dody can train them to do differently. Therefore, it is 
act designer's responsibility to put sufficient material 

pads the stresses will be. 


streng Quality of Steel 


\ third factor is the low notch impact value of mild 
Bicel at low temperature. This is another reason why 

teh effects’ in a ship structure must be eliminated. 
 ¢cmcionifmmt IS a Characteristic of mild steel and therefore must be 
Provided for in our design and construction. Investiga- 
jons are at present being carried out in an effort to 
arn more about the behavior of mild steel at low tem 
perature with a view toward improving these qualities. 


ing 4 

mict p So-called “‘dirty’’ steel is a fourth factor which must 

hers pe taken into account. This term is usually applied to 

aa tel with a high sulphur or phosphorous content. It is 

rth pointing out here, however, that the amount of 

puch steel which has been found to which a fracture could 

m (directly attributed has been surprisingly small. This 

vesss spite of the tremendous quantity of steel which has 
ale een turned out during the war years. 

Location of Fractures 

work i all the major fractures which have occurred in serv 

jal [awe the following general types listed in the approxi 

umber pate order of their frequency are as follows: hatch 
the str others, upper edge of sheerstrake, gunwale connections 

ure 5 id outboard ends of main deck erection butts, bul 
ot be rks, and bilge strake including bilge keel. 

y. 7 in the case of the hatch corners the fracture usually 
uts “atts right in the square cut in the upper deck plating 
™ ‘the hatch opening and propagates outboard. The 

e pres xtent of the break depends upon the conditions pres 

y su tat the time and the severity of the service stresses 

lich are acting in that location. As you all know, in a 
EY cases of this type the fracture has extended clear 
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across the deck and down the shell resulting in complete 
failure. 

Another type of fracture which might also be classi- 
fied as the hatch corner type is that which starts in the 
inboard end of the upper deck erection butts and propa- 
gates outboard. This type is the result of poor welding 
of the butt itself. It is interesting to note here that in 
the earlier Liberty ships where the erection butts were 
machine welded, this type of failure was more prevalent. 
This was due to the fact that the butts were prepared 
with square edges for machine welding and could only 
be welded by machine up to within about one foot of the 
hatch coaming due to the machine fouling the horizontal 
stiffener on the coaming. The butt would be finished 
manually without any further edge preparation resulting 
in nothing but a wash weld. This 1s one of the reasons 
why the A.B.S. prohibits machine welding of upper deck 
erection butts. 

Sheerstrake fractures have been caused by cuts or 
nicks left in the upper edge of the strake. Some of these 
nicks have been so small that had the surveyor requested 
their removal during construction he would have been 
accused of being overly fussy. This is the reason why 
we now request that the upper edge of the sheerstrake 
be ground to a smooth finish. 

Another starting point of failures in the earlier ships 
which was the result of poor design was the small square 
recessed cut in the sheerstrake to accommodate the 
bracket of the accommodation ladder. 

Fractures have also started in the main deck gunwale 
weld. These are usually the result of transverse shrink 
age cracks in the weld metal itself. Peening of the in 
dividual passes of this weld helps to eliminate these 
shrinkage cracks. The riveted gunwale bar, of course, 
eliminates this problem entirely. A common miscon- 
ception is that the gunwale bar was installed primarily 
to act as a crack stopper. Although it does act in this 
manner its principal advantage is that it eliminates 
welding the gunwale connection which under present 
construction methods is the last weld to be made on the 
ship and consequently has to be made under conditions 
of considerable restraint. It also happens that this 
connection is one of the most highly stressed in service. 

The question has often been asked, are we going to re 
quire the fitting of a riveted gunwale bar on welded ships 
indefinitely? The answer is probably yes until we can 
take some of the uncertainty out of welding. 

We have all noticed in building welded ships that there 
is a tendency for the bow and stern of the ship to rise off 
the keel blocks. What causes this? Obviously it must 
be due to the shrinkage or shortening of the upper deck 
and sheerstake. This results in a residual tension stress 
in these members which is the one thing we want to 
avoid. As previously pointed out the upper deck and 
sheerstrake have to take high tensile stresses when the 
ship is hogging. We cannot afford then to send them out 
with high residual tensile already in them. 
Eliminating the welded gunwale connection by substitut 
ing a riveted bar helps to reduce these residual stresses. 

They can also be reduced by the use of the following 
welding sequence even though the gunwale connection 
is welded. The work should be started amidships in the 
usual manner but the welding of the bottom shell, upper 
deck and uppermost and lowest strakes of the side 
shell should be completed ahead of the welding of the in 
termediate strakes of the shell, somewhat like a 
horizontal V with its apex pointing toward amidships. 
It can be seen that with this sequence the last longitu 
dinal connection to be welded and consequently the one 
with the highest residual stress will be a side shell seam 
at approximately the half depth of the ship; this will be 
very close to the neutral axis of the hull girder where, 
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as previously pointed out, the bending stresses due to 
service loads are a minimum. 

Unfortunately the bulwark is too often considered as 
a secondary structural member and therefore less atten- 
tion is paid to structural detail and workmanship. It 
has been the starting point of a considerable number of 
fractures. As previously stated, you can't train stresses 
and as long as the bulwark is rigidly connected to the hull 
girder by welding it must be treated as part of it. Frac- 
tures starting in the butts of bulwark plating can propa- 
gate indefinitely and under unfavorable conditions can 
possibly result in the loss of the ship. 

The other two corners of the cross section of the hull 
girder, namely, the bilge strakes, have been known to be 
the starting points of serious failures. The trouble here 
is generally faulty welding in the bilge strake butts or 
the bilge keel butts. We all know that it is more difficult 
to make a sound butt weld in a rolled shape than in a 
plate. Therefore, as an added precaution the bilge keels 
should be sniped clear of the bilge strake in way of the 
bilge keel butts. If this is done should a bilge keel butt 
fail the fracture cannot extend into the shell. It is also 
advisable to snipe the bilge keel where it crosses a bilge 
strake butt; this prevents two welds from crossing each 
other. In welding a butt in a shape or plate if the root 
side of the weld is not easily accessible for back chipping 
the sealing or closing bead should be made first and the 
chipping done from the groove side. As we are all aware, 
insufficient back chipping is one of the major causes of 
faulty welds and the following of the above suggestions 
will help to eliminate this trouble especially in some 
critical points. 

Fractures in medium steel may be classified in two 
distinct categories, namely, cleavage type fractures and 
shear fractures. Practically all of the failures experi- 
enced in ships have been of the cleavage type. A defini- 
tion of both types might help to clear up some misunder- 
standing along these lines. 

A shear failure is one in which the individual crystals 
of the metal are sheared ‘into two distinct parts; this 
action usually takes place along a plane which is at an 
angle of approximately 45° to the base of the crystal. 
(The crystal may be considered as a cube.) Hence in a 
shear fracture the broken edges are at an approximate 
45° angle to the surface of the plates; there is usually 
evidence of considerable ductility in the steel. 

The fractures that we have experienced in this yard 
during construction are of the cleavage type; these are 
commonly referred to as brittle fractures when, strictly 
speaking, they are not. Brittleness is defined as a com- 
plete absence of ductility. In this type, failure occurs 
between the crystals of the metal, there being no de- 
struction of the crystals themselves. The fracture is 
a sharp square break with the edges approximately per- 
pendicular to the surface of the plate. 

In a cleavage fracture the failure starts internally, that 
is, in the center of the thickness of the plate and propa- 
gates in that manner working outward to the surface 
of the plates. It can be seen, therefore, that the visual 
end of such a crack is not the actual end; the actual end 
can extend as much as two inches internally beyond the 
apparent end as seen on the surface. In repairing such 
a crack by welding it is therefore of the utmost impor- 
tance that a hole be drilled at least two inches beyond the 
end of the crack which shows on the surface. If this is 
not done an internal crack will be left in the plate after 
all repairs are thought to be completed. 
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Under normal conditions of temperature a 
the shear strength of the steel will be reached 
cleavage strength and the resulting fracture wi! 
shear type. Under certain other conditions. | 
lowering of the ambient temperature seems to | 
critical one, the cleavage strength of the mat, 
duced. If this is reduced to such a degree ¢| t he 
comes lower than the shear strength the cleavac: sae 
will be reached first and failure will occur in th: 
Apparently the shear strength of steel is not af d 
temperature nearly as much as the cleavage stro jot} 

In making experiments in the laboratory in 
to learn something about the fractures which 
curred in welded ships, one of the principal cd; 
has been the inability to produce a fracture of 4 
age type. 

However, this type of fracture has been produced j; 
the laboratory but it is interesting to note th 
curred under conditions of biaxial stress and 
perature of —150° F. Occasionally a fracture of this 
nature will occur most unexpectedly and the difficy! 
then is to determiné just which factor or facto: 
present to produce it. 


Some Disadvantages of the Welded Ship 


A great deal has been said and written in recent years 
about the advantages of welding in shipbuilding but ven 
little has been mentioned about its disadvantag 
which there are a few. Probably the greatest of thes 
from the owner’s point of view is that unless some forn 
of radiography is used to explore the welds no 
be positively sure of the quality of the finished product 
Naturally enough any private company who pay 
couple of million or more dollars for a ship wants to ly 
thoroughly satisfied that all connections are sound 
insure that the vessel will not have to be laid up 
ber of times during the first few years of its lift 

, be remembered that when a merchant ship is tied uy 
repairs frequently the cost of these is only a small pr 
portion of the total expense to the owner. The biggest 
loss is due to the ship not carrying any cargo and ther 
fore not bringing in any revenue. 

Making repairs on welded ships may be mort 
expensive than on riveted vessels depending on the 
ture and extent of the repairs. On a welded ship ero 
ping a plate is a simple enough procedure but this n 
not always be advisable especially as a ship gets olde 
and corrosion enters into the picture. If slight damag 
occurs to one end of the plate and it is approaching th 
limit of its corrosion margin it will probably b: 
advisable to renew the whole plate while the vessel | 
tied up rather than cropping it. In some cases it has 
been found more economical to renew a shell plate o1 
welded ship entirely rather than removing, fairing 
replacing it as would have been done on a riveted siny 

It would seem therefore that the future of the extent 
to which welding will be used in shipbuilding depends a 
a large degree upon all of us and particularly upon th 
welding supervisors in the shipyards. It is to their! 
terest to insure that faulty welding be eliminated to th 
greatest possible extent and thereby help to giv 
welded ship a record of trouble-free service. The c! 
fication surveyors and owners’ inspectors can help 
but they cannot always be present when a weld | 
which in the last analysis is the proper time | 
poor workmanship. 
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MAKES IT WORK ‘TELL THE FACTORY 


BELL TELEPHONE LABORATORIES 


‘th brings together the efforts of 2000 specialists in telephone and radio communication. Their 
wartime work has produced more than 1000 projects for the Armed Forces, ranging from carrier 
telephone systems, packaged for the battle-front, to the electrical gun director which helped 
shoot down robots above the White Cliffs of Dover. In normal times, Bell Laboratories’ work 


in the Bell System is to insure continuous improvement and economies in telephone service. 


‘ 
‘ 
lir 
the 
+] ‘ 
I 
} | 
hi 
rt} 
THE IDEA «GIVES IT FORM 
| 
4 
1 in 
em 
his 
4 
ar 
Ul 
VET 
q 
ai 
: 
5 
ears 
fer) | 
] 
| 
A 
| 
uct 
b Ag 
ty 4 
y 
rr 
est 
ert 
| 
‘ % 
] 
* 
| 
4 
Mas 
_ a 
tert 
le 4 
a 
fo] 
MAY 475 


—THE 


AMERICAN WELDING SOCIETY 


ACTIVITIES = 


RELATED EVENTS 


SOCIETY ORGANIZES AUTOMOTIVE 
WELDING COMMITTEE 


Among the most recent additions to the 
roster of technical committees of the 
AMERICAN WELDING Socrety is the newly 
organized Automotive Welding Commit- 
tee. 

Appointment of: this committee was 
made upon recommendation of the Tech- 
nical Activities Committee to the Board of 
Directors, after an investigation had indi 
cated that such a committee could serve a 
useful purpose in bringing together into 
one group representatives of the automo- 
tive manufacturing industry and thereby 
provide a effort toward the 
resolution of welding problems peculiar to 
their industry 
ized 


concerted 


The committee as organ 
will function by either delegating 
subcommittees to study of a particular 
problem or by referring such problems to 
the proper AMERICAN WELDING SOCIETY 
technical committees already functioning. 

Membership on the committee includes 
a representative of each of the larger auto 
mobile organizations, a representative from 
each of the independent automotive manu 
facturers, and representatives of those sub 
contracting fabricators who supply the 
automotive industry with appreciable 
quantities of welded assemblies. This 
representation is indicated by the person- 
nel which follows: 

J. M. Diebold, General Motors Corp 
Chairman; CC. D. Evans, International 
Harvester Co., Vice-Chairman;  S. A. 
Greenberg, AMERICAN WELDING SOCIETY, 
Secretary; L. W. Boelter, Ford Motor Co.; 
F. S. Bussell, Noblitt-Sparks Industries, 
Ine.; J. Calley, The Murray Corp. of 
America; V. H. Chisholm, Hudson Motor 
Car Co.; J. E. Coon, Packard Motor Car 
Co.; E. O. Courtemanche, Briggs Manu 
facturing Co.; W. E. Crawford, A. O 
Smith Corp. 

Also J. V. Emery, Mullins Manufac 
turing Corp.; C. F. Flynn, The Timken 
Detroit Axle Co.; C. R. Gibbons, Wheeling 
Steel Corp.; J. L. Miller, Firestone Steel 
Products Division; 
G. Budd Mfg. Co.; E. B 
Studebaker Corp.; W. E. Smith, The 
Midland Steel Products Co.; H. R 
Sparks, Chrysler Corp.; V.S. Wielosinski, 
Willys-Overland Motors Inc.; and C. B 
Woods, Freuhauf Trailer Co F 

he first meeting of the committee was 
heid on March I4th in Detroit, and plans 
were immediately formulated for study of 
some of the 


Phair, Edward 
Rausch, The 


more pressing welding ques 
tions confronting the welding engineer in 
the automotive industry 


With the institution of the A.W.S 


Automotive Welding Committee, the 
Society has added one further means for 
promulgating practices which result in the 
sound application of welding. This is ef 
fected through such committees which not 
only bring together the welding men of one 
industry for an exchange of ideas, but pro- 
vide through an interchange of data be- 
tween committees, for the dissemination 
of information between industries as well. 


$1000 IN PRIZES FOR PAPERS ON 
RESISTANCE WELDING 


Prize Contest Rules 


In order to encourage the preparation of 
outstanding papers dealing with resist 
ance-welding subjects, the Resistance 
Welder Manufacturers’ Association has 
for several years conducted a prize con 
test, the awards for which are announced 
atinually at the fall meeting of the AMEerI 
CAN WELDING Society. The scope of this 
contest has recently been increased, 
bringing the total amount of the awards 
up to $1000. The prizes are to be 
awarded as follows: 

One prize of $500 for the best paper em 
anating from an industrial source, consult 
ing engineer, government laboratory or 
the like, in which the major portion of the 
subject matter is concerned with design 
for resistance welding 
sign ef component 


This includes de 
parts to accomplish 
the maximum economy and welding qual 
ity and also details of procedure, work 
preparation and work handling, etc 

Two prizes of $200, each, will be 
awarded to the authors of two papers, not 
primarily concerned with design, which, 
in the judgment of the Board of Awards, 
are the greatest original contributions to 
the advancement and use of resistance 
welding. One of these two prizes shall 
go to the best paper emanating from a 
university source—that is, either-an in 
structor, student or research fellow at a 
recognized The 
shall be awarded for the 
best paper emanating from an industrial 
SOUTCE 

A fourth prize of $100 will be awarded 
to the author of the best remaining paper, 
which may fall in any of the three groups 
mentioned above 


university 
these two prizes 


second of 


rhe contest is open to anyone, without 
United States, its 


possessions and Canada 


restriction, from the 
It 1s also open 
to any member of the AMERICAN WELDING 
SOCIETY in any grade from any place in 
the world 


The contest is considered as 
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inspection 


having opened September 1, 1944, ang 
will close on midnight, July 31, jo45 
Papers which are to be presented at th 
Annual Meeting of the AMerican Wezp 
ING SocreTy in October may also } 


tered in this contest, in which case a draft 
or copy of the paper must be filed with 
the AMERICAN WELDING Society, 33 West 


than July 31, 1945 

All papers submitted in the contest by 
come the joint property of the R.W.MA 
and the AMERICAN WELDING Society, wh 
will retain all rights thereto. The Ameri 
CAN WELDING Society will appoint 
five judges, who will judge the relative 
merits of the various papers submit‘ed and 


make the awards accordingly The de 
cision of the judges will be final 
For the author or authors to b 
for this award, the paper shall descrit 
clearly original work done by them or 
under their supervision on 
welding in any of its aspects by any 
method or process The paper 
full disclosure of the subject 
shall contain no statement whi 
ethical 
The paper may contain statem: 
including the names of either 


advertising or sales pr 


or organizations of any kind, cor 
designations, trade names, et 
minimum 
words 


length requirement is 2 
All papers must be typewritt 
spacing, written on one sid 
blank white paper. Photograph 
graphs, etc., may either be attacl 
rectly to the copy or may be detac! 
which case they should be clearly 
fied with figure numbers, captior 


AMERICAN WELDING SOCIETY 
COMMITTEE ON BRAZING 


The growth in brazing appli 
both number and variety, in indu 
pointed to the need for 
through which 
processes and thei 
cleared and correlated 
Recognizing this need, the Socrrry 5a 
recently organized a Committee on Bra 
ing which will undertake the pre; 
of recommended 


prov 1 
channel data 


application 


practices for razing 
and such standardization as is pt il 
Phe Committee will function thre 
correlation of data on such mat 
fluxes: d ol 


brazing 


brazing alloys and 


brazed joints; procedut i 
and methods of testing 4! 


procedures for 


technique 


brazi} 
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that the Committee’s work will reflect 
the brazing practices of all industries con- 
cerned with its use, its personnel has OBITUARY 


been selected to include at least one repre 
I George Terry Horton 
sentative from each such industry and 


representatives of the manufacturers of George T. Horton, Président of Chicago 
brazing materials, as follows: Bridge & Iron Company, died suddenly 
J. R. Wirt, Delco-Remy Division, March 19, 1945. Mr. Horton had been 
General Motors Corp., Chairman; S$. A associated with the company, founded by 
Greenberg, AMERICAN WELDING SOCIETY, his father, Horace E. Horton, since he was 
Secretary; L. E. Abbott, Bell Telephone, graduated from R.P.I. in 1893 and served 
Labs.; W.H. Cochrane, General Electric as its president since his father’s death in 
Co.; J. E. Coon, Packard Motor Car 1912 
Co.; J. R. Freeman, Jr., American Brass Mr. Horton was noted as an engineer 
Co.; H. T. Herbst, The Linde Air Prod and many of the company’s designs were 
ucts Co.: C. D. Hibert, Consolidated developed by him 
Vultee Aircraft Corp.; G. O. Hoglund, Mr. Horton served as an Alumni Trus 
Aluminum Co. of America; Wm. H tee of R.P.I. from 1925 to 1928 and had 
Irwin, Carrier Corp been a Life Trustee since 1929. He was an 
Also C. E. Johnson, Scaife Co.; A. N honorary member of the Western Society 
Kugler, Air Reduction Sales Co.; R. H of Engineers and the Chicago Engineers 
Leach, Handy & Harman; G. R. Long, Club and participated in the activities 
G. M. C. Frigidaire Div.; A.k. Phillippi, of the AMERICAN WELDING SOCIETY, 
Westinghouse Electric & Mfg. Co.; H. P serving as its president in 1939-40. Other 
Schane, Allis-Chalmers Mfg. Co.; J. J engineering affiliations include: American George Terry Horton 
Vreeland, Chase Brass and Copper Co.; Society of Civil Engineers, American 
R. D. Wasserman (C. E. Swift, alter Society for Testing Materials, Society of of life What had been don 
nate), Eutectic Welding Alloys Co.; and Naval Architects and Marine Engineers, improved upon. At least ir 
J. C. Wilcox, The American Platinum American Petroleum Institute, and Engi one was to labor and toil. H 
Works neers’ Club of New York face forward and with an 
At its first meeting, held on March 20th In the portrayal of Mr. Horton as a mind. Modesty and humility w 
in New York, the Committee surveyed man we would like to quote the Reverend of his very nature. He was a 
the general aspects of brazing and out Mr. Clyde McGee of the Bethany Union tive thinker and possessed thi 
lined the work to be accomplished It is Church, Chicago agination He had the artist 
hoped that the work of this Committee ‘“‘He had a whimsical way of saying give to the work of his hand 
will meet the need for authoritative data ‘Whatever is, is wrong,’ meaning thereby, added touch of thoroughn ki 
on brazing, and will serve thereby to pro I suspect, that in his view the last word artistry. As one riding across t! 
mote the sound use of these processes had net yet been spoken on any aspect catches sight of ‘Horton Tan} 


Reduce WERHEAD Feed 


@ The only reliable guide to future savings is the accurate record of past econ- 


omies. And, from coast to coast, users of Sight Feed Generators report reduced 


acetylene costs of about two-thirds—a possible saving of $56,000,000 on the 
$85,000,000 spent for acetylene in cylinders last year. Reduce your overhead! 


Generate your own purer, hotter acetylene. Economize in ’45 with Sight Feed. 


ACETYLENE 


THE Sight Fed GENERATOR COMPANY 


SALES: RICHMOND, INDIANA . FACTORY: W. ALEXANDRIA, OHIO 


GENERATORS 
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SMALL welding operations often carry big You, too, cam fely en SMITHway Certified 
responsibilities. The lugs, for instance, Gy Welding Electrodes fod welds that will not 
which big bombs are carried, are SMITHWwa¥ fail. In the A. OF Smith plants alone, more 


welded to the bomb casing. than 320,000 of thes@ el@ctrodes are being 
used every day on work hat proves the value 


A potential earthquake is thus controlled ; . 
‘GE welding as a modern preduction tool. 


by three inches of electrode .. . a minor weld- 


ing operation compared with much of the work ic your own plant, you can prave it, too. 
SMITHway Electrodes weld successfully; Make the most of welding .. sit is Yast win- 
but a vital welding job, because IF that three- ning rec@gmition as one of the best methods 
inch length of welding electrode isn’t right of fabricatiig most products of steel) Write 
the consequences of failure would be terrible! for the SMI Neivay Welding Electrode catalog. 


Buy an Extra War Bond This Month! 


Mild Steel...High Tensile...and Stainless Steer 
WELDING ELECTRODES 


SMITHWay Welding Monitor made by welders... for we Ide rs SMiTHway A. C. Welding Machine 
rams better welders, faster. —_— -— saves power; eliminates arc blow. 
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against the skyline in town and village he 
sees them as expressions of the best work 
being done in that field. But more im- 
portant he sees them as products of a 
Company which from its beginning has 
been a producer of other values, more 
mutuality, cooperation and good will, a 
feeling of common interest and common 
Purpose running through all the organiza- 
tion, giving it a distinctive tone and 
character. In all the processes involved 
in the making and erection of tanks the 
buman values were never given a second- 
ary place with Mr. Horton. The hum- 
blest worker was made to feel his impor- 
tancetothe whole enterprise, his worth was 
given recognition and his fidelity appre- 
ciated. Mr. Horton shared his life use- 
fully. He touched many hearts with 
kindness.”' 

In the death of George Terry Horton, 
the AMERICAN WELDING Soctety and the 
Welding Research Council lost one of its 
best friends. He contributed generously 
and unselfishly to both organizations. 
Although his company is not an important 
user of Resistance Welding, he gave the 
necessary funds to establish one of the 
finest resistance-welding research labora- 
tories in the country at Rensselaer Poly- 
technic Institute. From this laboratory 
have come the results which have estab 
lished many of the optimum conditions 
for spot welding of steel and the wide 
application of spot welding of aluminum 
alloys in aircraft production. This is only 
one of many gifts to the advancement of 
welding research 


VENTILATED HELMET 


(Cat. No. 87X578) Equip- 
ped with a crown sheet for 
skull protection, this helmet 
features screened ventilators 
which provide cool comfort 
and prevent fogging of the 
glass. Included also are eye- 
protective lens, lens gasket, 
clear cover glass, adjustable 
chin rest, head gear, snap-on 
sweatband. 


(List Price $6.50) 


TREATED COVER GLASS 


(Cat. No. 98X349) Coated on both sides with 
© tough, transparent, moistureproof compound this 
cover glass helps to maintain clear vision and is 
highly resistant to weld-spatter. Efficiency of coating 
gives this glass many times the life of an untreated 
glass. 

(List Price $0.10) 
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Those who came in contact with him 
will feel in his passing a real loss and will 
cherish his memory with affection 


EXECUTIVE COMMITTEE MEETING 


The meeting of the Executive Commit- 
tee, A.W.S., held on March 15, 1945, was 
called ‘to order by President Weigel at 
10:10 A.M., with the following present: 
C. A. Adams, O. B. J. Fraser, W. F. Hess, 
H. O. Hill, W. Spraragen, S. A. Greenberg 
and M. M. Kelly. 


Approval of Change in Technical Activities 
Committee Personnel 
With the approval of the Technical 
Activities Committee Chairman, the name 
of Mr. H. M. Priest was offered as a sub- 
stitute for Mr. Wilson. 


Final Report 1942 


Committee 


Welding Handbook 


The Executive Committee was enthusi- 
astic in its praise of the accomplishments 
of the Handbook Committee, and in vot- 
ing the acceptance of its final report the 
Executive Committee asked that the Presi 
dent convey the Society’s sincere thanks 
to each member of the Handbook Com- 
mittee, not only for his contribution of 
time and effort in producing se valuable a 
book, but also for making possible the 
turning over of $10,000 to the Permanent 
Reserve Funds of the Society, after insur- 


For Greater Safety x Superio Welding 


G-E WELDING ACCESSORIES 


FILLET-WELD GAGE 


(Cat. No. 92X512) A necessary tool for both 
operators and inspectors, this handy fillet-weld 
gage provides a quick, accurate means of gaging 
fillets which have a straight, concave, or convex 


contour of the following sizes: !4 in., 3% in., 


3¢in., in, in. and % in. 


(List Price $1.25) 
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ing a sufficient balance in the |) 


indbook 
account to enable the new Hand}),,.) Con 
mittee to commence work on th. -, vi 4 

Evised 
edition, when authorized. Wir}, +), os 


ceptance of this report, the 194 
Handbook Committee was 
with sincere appreciation. 

Consideration was next give; 
pointment of a Handbook 
undertake the preparation of t)}, 
edition—consisting of a Chairman. fou, 
members at large, and an editor 
lected by the Committee whe: 
sonnel of the Committee, excly 
editor, is complete. Upon re 
tion of the President, Mr. H. ¢ 
man was appointed chairman 
committee. 

Discussion centered next on 
ments of the office of editor and 
of publication of the Welding 
It was generally agreed that t 
and publication management of the |; 
ing Handbook is not a full-time job and: 
man selected as editor ought to be cay 
of handling other books of the order of «| 
Handbook. 


Wi Iding 


R.W.M.A. $1000 Prize Contest for , 
nical Papers on Resistance-Welding Sut 
jects 


Consideration was given to R.W.M.A’s 
request that the A.W.S. admi 
contest and appoint three | 
Award. (Epiror’s Nore: Rul 
lished elsewhere in the JouRNAI 

Subject to R.W.M.A.’s approval 


G-E GLYPTAL” 

No. 1294—Weld-spatter Pre- 
ventive Coating. A single coating of 
No. 1294 prevents adhesion of weld- 
spatter for either singiepass or 
multipass welds. Especially suitable 
when fabricating stainless or specic! 
alloy steels. 

(List Price per gal. $1.80) 
*Trade-mark Reg. U.S. Pat. Off. 


OTHER G-E WELDING 
ACCESSORIES 


Gloves @ Lenses 


Goggles @ Slag brushes 
Cable connectors 


Electrode holders 


Leather clothing 


General Electric Company 
Schenectady 5, N. Y. 
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Our New, 


MODEL 
1750P 


(PATENTED) 


(hove: Left View showing Control relays and 
Input Wire Connections. Right: The Timer 
vith cover removed, reveals every function in 
full, accessible view. There are NO tubes, or 
hidden, invisible operations, with Model 
10 P. 


‘Simplicity is the Keynote in the 
design of this New 1945 Model 
750P Weld-Timer 


il-interval—A LLin positive sequence. 


re- 4 
of eey. Countless Oscillograms have been made by those 
eld- ndoubt, who were eager to adopt a simple Mechanical 


or Neld-control, but unwilling to merely accept Manufac- 
irer’s statements, and Spot-weld samples. 
moved the Accuracy of National’s patented 
*Drop-to-break’ 
ompanion cam method of Precision Weld Time Control. 
or 
imply by positioning the fourth cam from left. 


make’ off one cam, followed by 


Pou can obtain a One-cycle weld, 


lt takes Performance, 


WELD-TIMER 


A Complete Weld-Control Sequence Panel 
for Resistance Welding Operations 


It controls Squeeze-time—W eld-time—Hold-Time and 
The revolving cam 
msembly accomplishes this with unbelievable consis- 


Is it any wonder that One Manufacturer is using more than 
MN) Type L750P Weld-Timers on essential War Production? 
Dozens of plants are using upwards of 50 National Time rs. 
not Salesmanship, to get Re-orders! 


These tests 
‘Drop-to- 
off a“ 


2-evele weld, 
Illustrated 


power. 


vary the ra 
24 stages 


ADVERTISING 


gear train, that provides quick-change in welding rates, 
The 
it. Welding rate (RPM of cam assembly) ix easy and quick to change 
Replace one pair of change 


shaft end to the 
Weld crate table is provided with equipment. 


and change- 
and motive 


above, is the compact L750P drive motor 


2 hold 


entire assembly is readily removed—just 
marked P and S. and you can 
35 spots low. to over 300 spots per minute. in 
holds gears on shaft ‘lr slides off 
off cam shaft below to the right 


wears, 
te from 
Am Allen set screw 
left. and 


War-Tested, Precision-Buil = 
ar-fested, Precision-Built 
9 3 ‘ 
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creasing the number of Judges of Award 
from three to five, it was voted that the 
A.W.S. accept administration of the 1945 
R.W.M.A. $1000 Prize Contest for Tech 
nical Papers on Resistance-Welding Sub 
jects, in accordance with rules contained 
in R.W.M.A. press release dated Febru 
ary 12th. 

Further, it was voted that the following 
be named Judges of the 1945 R.W.M.A 
$1000 Prize Contest: C. A. Adams, 
Chairman, P. E. Kyle, R. T. Gillette, F 
R. Hensel, J. H. Cooper. 


Technical Activities Committee Recommen 
dations 


Safety Recommendations.—It was re 
ported that upon request of the Technical 
Activities Committee, a poll of the Com 
mittee on Safety Recommendations was 
taken to determine the desirability of the 
Society requesting A.S.A. to develop an 
American Standard on Safety in Electric 
and Gas Welding and Cutting Operations, 
to supersede the American War Standard 
bearing the same title, and the A.W/°S. 
sponsoring a Sectional Committee for that 
purpose which resulted in a favorable vote 
of the Committee on both matters. 

In connection with that sponsorship, it 
was pointed out that Rule 24 of Rules 
Governing Technical Committees pro- 
vides that, in general, all specifications and 
recommended practices under the sponsor- 
ship of A.W.S. shall be issued at first solely 
by A.W.S., although eventually they may 
become the Standards of A.S.A. 


Upon recommendation of the Technical present Structural Specificat 
Activities Committee, it was voted that make them usable for weld); 
the a W 5 eee the A 5 A to develop Welding Requirements of N. 
an American Standard on Safety in Elec- Building Code.—It was voted 


tric and Gas Welding and Cutting Opera- 
tions, to supersede the American War 
Standard bearing the same title; and 
further, that the A.S.A. be advised that 

A.W.S. is willing to sponsor a Sectional bring them in accord wit! 
Committee for the purpose of preparing A.W.S. Welding Standards i 
such a Standard, if all groups concerned 


mendation of the Techni 
Committee, that effort be ; 
needed change in the New 
Building Code welding req 


and that in transmitting thi 


so desire tion to the Public Relation 


Specifications for Steel of Weldable Qual- suggestion be made that that 
ity for Bridges, Buildings and Other Struc confer with the technical cor 
tural Purposes.—It was generally believed cerned regarding necessary « 
that because of the growing demand for deavor to obtain a hearing o 
the use of welding in structural work, it is by the proper authorities of + 
very important that the Society foster New York, and appoint an 
cooperative action in bringing about the subcommittee representing fal 
issuance of a new A.S.T.M. Specification the A.W.S. Committee on Buil 
for Weldable Steel, or a modification of the Bridges and Public Relation 
present Structural Specification, so as to the City of New York Buildi: 
make it usable for welding sioner, or other authorities | 


with the New York City Building Co 
As a move in the direction indicated 
above, it was voted that letters be ad 
dressed to A.S.T.M. and A.I.S.1. in 
forming them it is the belief of the Execu 
tive Board of A.W.S. that welding is being 


retarded in structural work because of not SOTH ANNIVERSARY 
having a steel that is more universally 

weldable, and since welding will play an The Champion Rivet Co., Cley 
important part in postwar work, it is the Ohio, and East Chicago, Ind ’ 
desire of A.W.S. that consideration b« turers of Victor brand steel rivet 
given to the development of a Specifica Champion welding electrod: 

tion for steel of weldable quality for struc- the 50th anniversary of the founding 
tural purposes, or a modification of the company in April of this year 


MERCURY RECTIFIERS 
and 1 


CONCERNED with safety 
precautions and produc- 
tion? We supply protection 
and cabinets to meet the 
requirements of the U. S. 
Bureau of Standards. In- 
quiries for plans and speci- 
fications to meet your 
particular problem will re- 
ceive prompt attention... 


CATALOG F-.5 


Martin Bomber 


no obligation, of course. Agencies and WRITE FOR 
War Plants | A TUBE CATALOG 
WRITE FOR BAR-RAY OTHER INSTALLATIONS 
ON REQUEST 


AMONG 
THOSE 
WE 
SERVE! 


GRID CONTROL TUBBS 


More and more in important 
places UNITED tubes are becom- 
ing first choice for Resistance 
Welding use. Not only do these 
tubes look better and perform 
better but they average many 
j thousands of hours satisfactory 
operating life. Next 
time you need tubes 
try United tubes and 
let the performance 
record tell the story. 


Eclipse Aviation 

Bell Aircobra 

Fairchild Aviation 

Bethlehem Steel 

Picatinny Arsenal 

Brooklyn Navy 
Yard 

U. S. Bureau of 
Standards 

U. S. Government 


Office and Mill: 


TEL. SOUTH 8-5225 * AGENTS 
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BAR-RAY PRODUCTS, INC. 


209 TWENTY-FIFTH ST., BROOKLYN 32, N. Y. 


| UNITED 
ELECTRONICS COMPANY ¥ 
NEWARK 2, NEW JERSEY 


IN PRINCIPAL CITIES 
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LOOK, VIDKUN, OUTDATING occurs only when men take recourse to 
A BETTER WAY 


Such as ‘“‘Lincolnweld”’. . . the New Automatic Shielded Arc Welding Process: 


800%. Faster Output 


with “Lincolnweld’ 


Product: Aircraft generator frames, by 
Jack & Heintz, Inc., Bedford, Ohio. 
“Lincolnweld”’ joins 8 rings 4°4"’ long by 
65," o.d., 4” thick, by longitudinal weld 
in one pass, using copper back-up bar. 
Rings are then broken apart. Two brack- 
ets are welded to each ring as shown in 
inset. Girth welds are welded in one pass. 


a Welds pass rigid X-ray—magnaflux and 
torque tests. ‘““Lincolnweld’’ has boosted 
\ production of these frames 800%. 


This is one of scores of operations on a 
wide variety of products which have been 
improved by ‘“‘Lincolnweld.’’ These in- 
clude boiler drums, ship sections, motor 

frames, compressor tanks, heat transfer 

tubes, bearing shells, ship masts, fan 
| housings, bending brake beds, gear blanks, 
structural steel and water heaters. 


Find out how this simplified automatic 
shielded arc welding process can speed 
vour output, improve your products and 
cut your costs. Descriptive procedure 
manual, Bul. 439, free on request. 


THE LINCOLN ELECTRIC COMPANY ©*+ DEPT. P-1 * CLEVELAND 1, OHIO 
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This company is reputed to be one of 
the largest manufacturers of large diameter 
rivets in the country, and is also a leading 
manufacturer of a complete line of mild 
steel welding electrodes. Their products 
have enjoyed universalacceptance through- 
out the world for both peace- and wartime 
fabrication. 


OBITUARY 
Alfred V. DeForest 


Prof. Alfred V. DeForest, noted engi- 
neer and a member of the Department of 
Engineering at the Massachusetts Insti- 
tute of Technology, died April 5th at his 
summer home in Marlboro, N. H. He 
would have been 57 years old on Satur- 
day, April 7th. 

Best known for his development of the 
magnaflux test, a magnetic method of 
discovering defects in metals, he was the 
founder and president of the Magnaflux 
Corp. Many engineering honors were 
conferred upon him, including the Modern 
Pioneers’ Award in 1940 “‘in recognition of 
meritorious service to industries and to 
mankind in the creation of numerous new 
industries and countless jobs.”’ 

He was born in New York and was 
graduated in naval architecture from 
M.I.T. in 1912. 

His first engineering post was in the 
drafting department of the New London 
Ship and Engine Company. A _ year 


later he joined the faculty of Princeton 
University as an instructor in engineer- 
ing, combining his teaching with advanced 
studies in metallography. 

From 1916 to 1918 Professor DeForest 
was an associate research engineer of 
the Union Metallic Cartridge Co., Bridge 
port, Conn., and from 1918 to 1928 was 
research engineer of the American Chain 
Co 


Carbide— 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 
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In 1936 Professor DeFor 
Longstreth Medal of the Fr 
tute for inventions and mer 
provements in machines and 
The Institute of 
nautical Sciences awarded to | 
the Sylvanus Albert Reed p 
development of a method ge: 
by the aircraft industry for t 
magnetically. He also wa 
of the Dudley Medal of ¢} 
Society for Testing Materia] 

Professor DeForest joined 1} 
M.1.T. in 1934 as an Assi 
of Mechanical Engineering a: 


processes 


moted to a full professorshi; 
later. For the last few y: 
been engaged in important y 
He was a_ widely 
sailing his own yacht, \Jeta A 

He leaves a widow, the f{ 
Taber, a daughter, Judith B 
Tabet 

Professor DeForest has lo: 
tified with the welding indu 
sociation with the late Charl: 


known 


past-president and treasurer of 


CAN WELDING Society, he 
the application of the 
spection and detection of deft 
joints—a method now 
throughout the world. At tl 
death, Professor DeForest‘ w 


a 


\ 


of important investigations for 
ing Research Council relating 


fect of restraint, rate of loadi 


perature on the properties « 
welded joints. 
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Use National Carbide in the Red Drum 


NATIONAL CARBIDE CORPORATION New York, N. Y- 
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STEEL 


CHROME-M DENUM 


CARBON- NO 


letallurgically 


foo the line of Tube-Turn welding fit- 
§ ings and flanges is a complete line. 
Piping in distilleries, chemical plants, food 
processing plants, and various other industries 
must often be made of some special material. 
To meet this need we are prepared to furnish 
welding fittings in the metals and alloys named 
above. This is in addition to the regular line of 
standard steel Tube-Turn welding fittings and 
flanges of more than 4000 different kinds and 
sizes! 


For prompt helpful service in meeting your 


UBE: TURN 


BRASS 


NICKEL 
—MONEL METAL { 


ALUMINUM 


requirements, standard or special, contact the 
Tube-Turn distributor in your locality. He rep- 
resents the line which is complete in more ways 
than one. He carries a comprehensive stock. 
He knows his business and is backed by the 
piping engineering experience of the organiza- 
tion that introduced and perfected seamless 
welding fittings. 


Selected Tube Turns distributors in every principal city 
are ready to serve you from complete stocks 


TUBE TURNS (Inc.), LOUISVILLE 1, KENTUCKY. 
Branch Offices: New York, Chicago, Philadelphia, 
Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 


TRACE MARK 


THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 
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LOUIS EDWARD LEVY MEDAL Eksergian’s contributions to present war American Society of Mechanica} 


| 
AWARDED TO DR. EKSERGIAN activities were foreshadowed in the first awarded him the Worcester R: Warne 
world war when, as Ist Lieutenant, Cap Medal in 1939 a 
Rupen Eksergian, chief consulting engi- tain and Major, in charge of Artillery The Levy Medal will be giy Dr 
neer for the Edward G. Budd Manufac- Analysis, he analyzed the design of the Eksergian at the annual Meda} a 
turing Co., will receive the Levy Medal of first anti-aircraft gun of the U. S. Army. monies of the Franklin Instity; Apr 
the Franklin Institute this year, according A specialist on artillery and heavy ord- 18th. , 
to an announcement today by Henry nance, he now is Special Consultant to Dr. Eksergian is a member of Weld 
Butler Allen, Secretary and Director of the Major General G. M. Barnes, Chief, Re Stress Committee of the Weldi ar, 
Institute. search and Development Service, Ordnance Council 
The Louis Edward Levy gold medal was Department, United States Army, acting 
founded in 1923 to be awarded to the as adviser on technical phases of Engineer 
author of a paper of especial merit pub- ing and Design. In connection with this 
lished in the Journal of the Franklin In- activity he was co-founder of the Sub SUPPORTING COMPANIES 
stitute, preference being given to one de Design Office of the Ordnance Department Ford Motor Company of Consie 
scribing the author's experimental and at the Franklin Institute He is also a Limited, Windsor, Ontario, ae ‘ Y 
theoretical researches in a subject of funda- member of Division One, National De ness in 1904, with one small d: Ww 
mentalimportance. Dr. Eksergian’s prize fense Research Committee on Ballistic freight hoist 
winning paper wis entitled, “On the Re- Control and the Design of High Velocity Today there are more than am Ww 
action of Fluids and Fluid Jets, and ap- Guns. . ployees, all producing for wa: cl 
peared in the May 1944 issue of the Acting as chief consulting engineer for World War Il Ford of Canada ho 
Journal. A discussion of rocket propul- the Edward G. Budd Manufacturing Co. known as “The Largest ak, e) 
sion and jet drive for airplanes is included, since 1934, he was responsible for the tech Military Vehicles in the British Empin ® 
together with some phases of the reaction nical phase of the Pioneer Zephyr, and More than 350,000 military vehicles , ze 
of jets, which has been checked against subsequent stainless steel trains. _Ekser- over fifty types, including tracked vehicle 
experiments of a military character as yet gian was previously connected with the have eft Ford Canada plants for servic F 
unpublished. Baldwin Locomotive Works and the E I on the world’s battlefronts fe) 
Dr. Eksergian, who was born in Somer- du Pont de Nemours & Co. The Insti 
ville, Mass., graduated from the Massa- tute’s famous Locomotive No. 60,000, The L. A. Young Spring & Wire Corp., it 
chusetts Institute of Technology with a driven by thousands of children as one of Detroit, Mich. Plants are located in D d 
B.S. degree, and later received M.S. de- the action exhibits of the Museum, was troit, Mich. (4); Trenton, N. J.; Ch 
grees from both Massachusetts Institute of proportioned by Eksergian cago, Ill.; Oakland and Los Angek h 
Technology and Harvard University. He His contributions to railway engineering, Calif.; Tulsa, Okla.; Windsor and To , 
was also a fellow at Clark University particularly in locomotive and car design, ronto, Canada. ti 
(under A. G. Webster) from which he re- won him the Henderson Gold Medal of Peacetime products are automotiy 
ceived his Ph.D. in Mathematical Physics. the Franklin Institute in 1937. The cushion spring constructions, attr 


Best for AC General Purpose 


DUCTONE 


(E6011 AND E6013) 


WELDING RODS 


OAKITE 


MATERIALS. METHODS SERVICE 


CLEANING 


FOR EVERY CLEANING REQUIREMENT Chicago 17, Iilinels 
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) . know that the required factor in the above problem, 
whout which it CANNOT add up to a solution, is 
in cased efficiency in production. If you apply to this 
chollenge everything you have learned from your war 


experience plus everything you can learn from the expe- 
ricoce of others it will still be a battle. 


Federal is prepared to make available to you a wealth 
of information on the application of resistance welding 
in all of its phase to better and faster production (and 
don't say this cannot apply to your problem until you 
have the facts). We want fo tell you about applica- 
tions for resistance welding never hefore believed prac- 
tical... We want fo show you new ways to make profil- 
able use of resistance welding equipment you may now 
have... to bring you up to date on the facts about 
resistance welding as a tool for modern production. 


Federal is ready to help, if you will tell us WHAT YOU 
WANT TO KNOW ABOUT RESISTANCE WELDING. 


Write today, stating your problem, bearing always in 
mind that in resistance welding, “‘the name of authority is 


AND WELDER. COMPANY 
WARREN, OHIO 
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VERSATILE MODERN 
PRODUCTION TOOLS 


ALUMINUM WELDERS 


The limited plastic range of aluminum 
alloys has always made the welding of 
these metals an extremely critical prob- 
lem, has caused many experts to claim 
that it cannot successfully be done. That 
it can, has been convincingly proved by 
the development of resistance welders, 
both spot and seam welding types, which 
are now producing aluminum welds of 
such high quality as to be acceptable 
for aircraft and other critical parts. 

The Federal Machine and Welder 
Company recently delivered the largest 
and most modern roll-spot aluminum 
welder ever built, capable of welding 
two sheets up to thickness . . . has 
others available, including spot welders 
capable of welding two aluminum alloy 
sheets up to .125” gauge at 150 spots 
per minute. 


NEW SMALL SPOT WELDERS 


Soon ready for distribution will be 
several improved models of small spot 
welders, so versatile in their usefulness 
and so low in cost that such users as 
garages, small metal fabricating shops 
and factory maintenance departments 
will find them valuable tools. Informa- 
tion on them is available through The 
Federal Machine and Welder Company. 


RESISTANCE WELDING IN 
MAINTENANCE 


Speaking of maintenance department 
uses, several plants where a »plication 
of resistance welding would be least 
suspected have found small, low cost 
welders highly profitable for a variety 
of demands, from repairing or making 
of sheet metal safety housings to the 
patching of machine and electrical 
equipment parts. 


2,000 KVA FLASH WELDERS 


Among the recent special machines 
produced by Federal Machine and Weld- 
er Company are several 1000 KVA 
flash welders delivered to a foreign 
power as part of a complete production 
plant for making seven to ten foot 
diameter bearing rings, from hot rolled 
steel bar stock. Coming up are others 
of even greater KVA capacity. These 

articular rings were for tank turrets, 
Set such welders are adaptable to han- 
dling large ring gear blanks, locomotive 
tires... many types of bars or rails up 
to 20 square inches cross section. 


OLD TIMER... NEW SLOGAN 


After several years total absorbtion in 
war work The Federal Machine and 
Welder Company, oldest maker of re- 
sistance welding equipment, is plan- 
ning its return to active contact with 
peace time fields . . . has a new slogan: 
“In resistance welding, the name of 


authority is FEDERAL” 
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inner-springs, mechanical springs of all 
types except leaf springs, garment hangers 
aud diversified wire products 

Wartime products are manifold, the 
most important being the manufacture of 
medium caliber artillery shot and shell 
For achievement in this field they were 
awarded the Army-Navy “E” at Detroit, 
Mich,, Trenton, N. J., and Chicago, Ill 


SUSTAINING MEMBER 


The J. E. Baker Company, York, Pa., 
was founded in 1889 at Wrightsville, Pa 
Today the company operates six plants: 
producing dead burned refractory dolo- 
mite at Billmeyer, Pa., and Millersville, 
Ohio. In addition, the company produces 
chemical and fluxing lime at Thomasville, 
Pa.; railroad ballast and crushed stone 
at Blue Mount, Md.; open hearth and 
blast furnace lime stone at Inwood, W. 
Va., and pulverized limestone at Edgar 
Plant, York, Pa. Mr. William H. Baker, 
son of the founder of the company, is its 
present president. The main office is 
located at 114 North George St., York, 
Pa. 


AMPCO-TRODE LITERATURE 


New literature on Ampco-Trode coated 
aluminum bronze weldrod has recently 


The TEMPIL® method gives you a quick, 
simple and accurate means of measur- 
ing working temperatures under various 
conditions of heating. All three forms of 
TEMPIL® products melt sharply at pre- 
determined temperatures with a mean 
accuracy of within 1%. 

TEMPILSTIK” for general use. Simply make 
a crayon-like mark with the appropriate TEM- 
PILSTIK® on the surface to be heated. Available 
from 125° to 350° F in 25” steps and from 
400° to 900 F in 50° steps. 

TEMPIL PELLETS. Use where conditions pre- 
vent close observation during heating opera- 
tions. Available from 125° to 350 F in 25” 
steps, and from 400° to1600 F in 50° steps. 
TEMPILAQ® Liquid Form. Use for areas not 
readily accessible and for glazed and polished 
surfaces. Available from125° to 350 F in 25” 
steps, and from 400° to1600 F in 50° steps. 
Write today for TEMPIL® Preheating 
Chart, TEMPIL® scale for weld bend 


testing, and complete information on S 


TEMPIL® products. 


CLAUD GORDON CO. 

on ENGINEERING-EQUIPMENT SERVICE sent 
3001 SOUTH WALLACE STREET + CHICAGO 14, ILLINOIS 

7016 EUCUD AVENUE * CLEVELAND 3, OHIO 


been issued by Ampco Metal, Inc., Mil 
waukee 4, Wis. 

“Ampco-Trode Welding Technique,”’ 
Bulletin W-2, is a 32-page booklet, de 
scribing the various methods of welding 
with Ampco-Trode electrodes. Sections 
are devoted to metallic arc, carbon are and 
oxyacetylene welding. The book is well 
illustrated with diagrams and pictures of 
welding applications 

““Ampco-Trode Electrodes,’’ Bulletin 
W-3, is an 8-page 8'/, x 11-in. bulletin de- 
scribing in detail the five standard types of 
Ampco-Trode aluminum bronze weldrod 
Chemical composition and physical prop 
erties are given together with information 
on the uses of the various types. 

This printed material will be sent on re- 
quest to those interested in welding 


RAIL TRAVEL 


When the railroads once again solicit 
patronage instead of pleading with you to 
stay off trains, they’re going to offer a 
whole series of wonderful new cars, com 
fort-designed for the ultimate in travel 
ease and luxury. 

From the familiar commuter local to the 
plushiest of the transcontinental stream- 
liners, the carriers are planning revolu- 
tionary new concepts in passenger accom- 
modations to make your postwar travel 
faster, safer, more exciting and—-above all 


vastly more comfortable th 
fore. 

One of the innovations you 
pate is a “‘Day-Nite” coach 
viewed in New York recent], 
other models and full-color 
railroad men at a special, priy i 
sponsored by Pullman-Standa: M 
facturing Co., whose engine 7 
signers created these startli 
Welding plays an important 
new luxury cars. 


SELECTING AUTOMATIC 
ARC-WELDING EQUIPMENT 


An extremely practical and 
bulletin entitled, ‘‘How to S 
ment for Unamatic Arc Weldi: 
available without charge to a 
nies using or planning to us 
arc welding This bulletin 
tively covers the following point 


1. Direct current. 
2. Alternating current 
3. “Open Arc’’—using light 


wire. 

4. ‘Protected Arc’’—us_ng light 
wire and tape 

5. ‘Concealed Arc’’—using 


coated wire with granular fiu 
For a copy write Una Welding 
1615 Collamer Ave., Cleveland 
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CHAS. EISLER 
EISLER ENGINEERING CO. 


779 -SO. 13%» ST. 


WRITE FOR 
CATALOG 


We manufacture a complete line 
of resistance spot welders from 
4, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 


TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES 


Near AVON AVE NEWARK, 
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HEARD a stricken moan and looked 
hee at Brownie, my boss. He’s our 
Purchasing Agent and so has a right to 
look unhappy—decent supplies being as 
scarce nowadays as prospective hus- 
bands. But I never did see him look this 
sunk before. 


“Miss Jones,”’ he groaned, meaning 
me, “I got troubles. For years our Weld- 
ing Department has done a swell job 
with D.C. equipment and Murex elec- 
trodes. You know: FHP for downhand 
work, Fillex for fast fillet welding, Genex 
fortacking and fitup, Type M or Type 90 
lor high tensile steels, and so on. Now 
the department’s installing some A.C. 
units, and I have to try to locate and stock 
iwhole new group of electrodes. I feel 
like sticking my head in an eight-ton 
drop hammer and Ending It All.” 

“You'll do better,” I said, “to stick your 
head in the Welding Department and ask 
lor Joe, the foreman. And I'm going 


Now Brownie 
Happy With A.C. 


with you, to see you two don't come to 
blows about this.” 

Bat Joe, who's the excitable kind him- 
self, just sort of tut-tutted poor Brownie’s 
worries. 

“Mr. Brown,” Joe said, grinning, 
“every pound of Murex we have in stock 
works on both D.C. and A.C., including 
the Stainless. In fact, one of our A.C. 
units is already running, and going along 
swell on Murex.” 

Brownie practically collapsed on the 
nearest chair, he was that relieved. I felt 
the same way, knowing what troubles 
Joe's knowledge of Murex had saved me. 

“And while you're here,” Joe smiled, 
“you might take a request. Stock me 
some Murex Type A for vertical and 
overhead work on A.C., and some of 
their Alternex, which also does an extra- 
swell job on A.C. Meanwhile, forget 
your worries. Except for their type E6012 
and E7012, practically all regular Murex 


MUREX 


ADVERTISING 


electrodes work as well on alternating 
current as on direct.” 

P.S. Miss Jones back again. I found 
out later how Joe happened to know 
things about Murex my own boss didn't 
know. He has one of those big Murex 
wall charts, dividing their thirty-odd 
electrodes by use on mild steels, low 
alloys, stainless, and hard-surfacing. It 
also shows at a glance the AWS-ASTM 
grade, polarity, current, etc., of each 
electrode. I wrote for one for Brownie, 
and I think no Purchasing Agent in a 
plant that does welding should be with- 
out one. You just drop a line to: 


METAL & THERMIT 
CORPORATION 
120 BROADWAY, NEW YORK 5, N.Y. 


ALBANY + CHICAGO PITTSBURGH 
SO. SAN FRANCISCO - TORONTO 
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INCO DEVELOPMENT AND RESEARCH 


Committee B-2, of the 


American Society In 1941 he was awarded the J 


DIVISION CREATES NEW SECTIONS for Testing Materials. Gold Medal of the America a Ig fe 
Mr. Wickenden states that the function men’s Association for outstand , 4 
T. H.-Wickenden, Manager of the De of the newly created Corrosion Engineer butions to the foundry indus; aa f 
velopment and Research Division of The ing Section under Mr. LaQue will be to Association through his work % ; 
International Nickel Co., Inc., announces coordinate the broad interests of the com- provement of cupola melti; ul t 
the formation of the following newly pany and its customers in the choice and He was graduated from the | ind 
created sections of the Division: Industrial applications of nickel-containing alloys Michigan in 1925 with a degr ie 
Chemicals Section to be headed by O. B. where resistance to corrosion is required. lor of Science in Chemical | YT 
J. Fraser; Corrosion Engineering Section, After receiving his degree of Bachelor of Mr. Reese is past chairman of ¢ hi Be 
with F. L. LaQue in charge; and Iron and Science in Chemical and Metallurgical and the Metropolitan Chapt f the In ¢ 
Non-Ferrous Casting Section, headed by Engineering from Queen’s University in American Foundrymen’s Assco wel 
Donald J. Reese. 1927, Mr. LaQue joined the Development true 
Mr. Fraser has directed International and ‘Research Division of International 
Nickel’s investigational work at Mellon Nickel. Between 37 and 1940 he was few 
Institute of Industrial Research, Pitts- Assistant Director Technical Service SIMPLE HOSE SUPPOR’ 
burgh, Pa., on certain problems in the on Mill Products and since April of 1940 he - 
chemistry and technology of nickel em has been engaged in development activi | 
bracing particular attention to the prepara- ties on all applications of both ferrous and 4 F 
tion, properties and uses of nickel com non-ferrous nickel-containing alloys. He 
pounds, especially organic derivatives and is chairman of the American Coordinat _ Loose Swivel A 
nickel catalysts. Through the Industrial ing Committee on Corrosion created to Wa lg Fit =e Wid . 
Chemicals Section now established, Mr. correlate American and British corrosion 3/16” | 
lraser can further expand the company’s data + 4 fi 
interests in this direction. He continues as As head of the and Non-Ferrous j 
Director of Technical Service of Inter- Casting Section, Mr. Reese will coordinate 
national Nickel’s Mill Products, a position more closely International Nickel’s de { a : s Pp 
he has held since 1934. Mr. Fraser re- velopment work on cast iron, malleable Small Bronze Wing Nut E te 
ceived his Bachelor of Science degree in iron, cast brass and bronze. He has just Fillet Weld a 
Metallurgical Engineering in 1916 from recently resumed his duties with the com- 
Queen’s University, Kingston, Ontario. pany’s Development and Research Divi When desirable to suspend Za 
He has been associated with International sion after having been with the Steel Divi above to protect it from damage and als a 
Nickel since 1917. He is Treasurer of the sion of the War Production Board at for working convenience, this hose suppor a 
AMERICAN WELDING Society, Chairman Washington for almost three years. Mr. is easily made. Use several on long hos E. 
of the Nickel Alloys Committee of the Reese joined International Nickel in 1936. line Fo 
Welding Research Council, and Chairman He is the author of numerous technical 4 
of the Subcommittee on Refined Nickel and papers on foundry operation and is a well spark h 
High Nickel Alloys, Cast and Wrought, of known speaker throughout the industry ican We una Sockets Vol. 1 No. 1. Ma 45 ; 5 
OT 
BETTER WELDING 
t 
LOWER COST 
is 
THIS HALF | 
BRASS maxes BULLETS 
The Welding Fluid 
That Is Non-Toxic! REGQ Gas Plant Equipment to be 
NO-SPAT prevents weld- 
ing spate toda adhering safe, must be made of brass and b 
to metal surfaces — pro- 
tects metal against rust — 
saves time RESO jj other critical metals. 
THIS HALF Especially valuable in ~~. 
FREE TREATED keeping welding jigs Conserve your equipment Bul 
SAMPLE WITH clean. Unbiased scientific $ 
NO-SPAT tests show NO-SPAT main- ter 
tains maximum welding strength — reduces fumes 30 percent — does ser 
not produce carbon monoxide. Extremely inexpensive. No mixing re- 
quired. No time wasted. Apply and ‘start welding at once. Write for for 
FREE SAMPLE and detailed engineering test Bulletin. rece 
THE MIDLAND PAINT & VARNISH CO. om 
Reno Avenue Cleveland 5, Ohio 
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ago in all kinds of welding, proper preparation of the 
weld is more than half the bottle. This is especially 
true in the case of welding clad steels. Here are a 
few tips on welding Nickel or Nickel-alloy clad steel. 


WELDING THE STEEL SIDE 


A butt joint should be used whenever the nature 


~ 


of the work permits. An exception occurs in the 


field erection of large storage tanks, where lap 


joints may be required. The most common (and 


preferred) procedure in arc-welding butt joints is 


to weld the steel side first and then the clad side. 


PREPARATION OF THE STEEL SIDE 


One error frequently encountered in welding clad 


steel is the grooving of the plate edges to leave a 
steel land greater than 1-16”. This is accepted steel 
practice, but in the case of clad steels too thick a 
land will make it impossible to secure proper pene- 
tration of the steel on the first pass. For proper 


penetration never leave a steel lip thicker than 


E 1-16” above the cladding metal. If this precaution 
F. is followed, it will not be necessary to cut a deep 
Se groove in the clad side in order to reach sound weld 


i metal. By avoiding such a deep groove, you reduce 
'S } § the chance for iron pick-up and also make it easier 
Eto manipulate the electrode. 
For the steel welding, any flux-coated electrode 
f conforming to A.W.S. E 6010-11-12-13 grades may 
be used. 


Bulletin 1-4, “Methods for the Fabrication of Clad 
Stee! Plate,” contains general precautions to be ob- 
served in handling clad plate, sketches of methods 
for providing continuity of the cladding surface, 
recommended weiding procedures, and other infor- 


mation helpful to welders. SEND FOR YOUR COPY. 
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G CLAD STEEL is no h 


arder than steel welding 
if you follow a few simple rules! 


WELDING THE CLAD SIDE 


After the steel side has been welded, the clad side 
of the butt joint should be chipped out to clean, 
sound steel weld metal and welded with suitable 
Nickel or Nickel-alloy electrodes. 


PREPARATION OF THE CLAD SIDE 


The choice of electrodes will be governed by the 
type of cladding. For example, on 5s” 10°% clad- 
ding, the following electrodes and amperages are 
recommended: 
for NICKEL-CLAD STEEL—Use ‘‘'131" Nickel Rod 
First pass; %s” diameter rod — 125-130 amps 
Second pass: " diameter rod — 160-165 amps 
for NICKEL-CLAD STEEL—Use ‘'136” Nickel Rod 
First pass: 4s” diameter rod — 120 amps 
Second pass: " diameter rod — 155-160 amps 
for MONEL-CLAD STEEL—Use ‘'130X"’ Monel Rod 
First pass: 4s” diameter rod — 90 amps 
Second pass: 4s” diameter rod — 95 amps 
for INCONEL-CLAD STEEL—Use ‘'132"' Incone! Rod 
First pass: 4s” diameter rod — 80 amps 


Second pass: ¥%" diameter rod — 90 amps 


In welding any type of clad steel, it is good prac- 
tice to chip out half of the first pass made on the 
clad side. This will reduce iron dilution in succeed- 
ing beads. 

The over-all requirement in building clad steel 
equipment is to provide a continuous surface of 
the cladding metal. This is readily accomplished 
between plates in butt and lap joints by the welded 
seam itself. However, at manholes, flanges, gasket 
surfaces, etc., covering or layer of weld 
Overlaying is easily done by 
are welding with the appropriate electrode. 


a sheet 
metal is necessary 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. a eee 
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BRAZING NEWS 


A “Low Temperature Brazing News” 
bulletin, No. 31, has been issued by 
Handy & Harman, 82 Fulton St., New 
York 7, N. Y. A copy of this pamphlet 
will be mailed to anyone upon request. 


PROPOSED AMERICAN WAR 
STANDARDS FOR RESISTANCE 
WELDING, C52.3, C52.4, C52.5 


The War Committee on Resistance 
Welding has now completed its considera- 
tion of three proposed American War 
Standards: 


C52.3 Straight and Offset Resistance 
Welding Electrodes and Electrode 
Holders. 

C52.4 Controls for Resistance Welding 
Machines. 

C52.5 Specification for Resistance Weld- 

ing Machines. 


MANNING PROMOTION 


A new partner, Henry S. Lewis of Union, 
N. J., has been added to the firm of Man+ 
ning Welding & Engineering Co., Inc., of 
30 Ogden St., Newark, N. J. While 
enlarging their present scope, Manning 
Welding will also establish a new division 
under the name of Manning & Lewis and 


will design, manufacture and market to the 
trade a complete line of heat exchanges 
Mr. Lewis had had over 18 years’ experi 
ence in this field and is an authority in all 
its diversified branches. 


SALVAGING CAST-IRON GAS VALVE* 


This story has to do with the successful 
salvaging of a 24-in. diameter cast-iron 
gas valve by a large industrial gas com- 
pany through the use of heavy-coated 
aluminum bronze electrodes. The gas 
valve is used on a carbureted water gas 
machine which necessitates the valve’s 
opening and closing every 3 min. The 
constant operation subjects the seats of 
the valve to a tremendous amount of 
abrasive wear and erosive action, making 
possible a normal operating life of only 
4 months. The valves have a weight of 
770 Ib. and in this particular instance have 
two seats, both of which were so badly 
worn and eroded that the valve was no 
longer serviceable. 

The original price of the valve casting, 
including finish machining, was $130.39. 
The total cost of reclaiming the valve by 
welding, including the necessary machin- 
ing operations, was $66.13. 

On this application, the usual recom- 
mendations for the use of coated aluminum 
bronze electrode on cast iron were fol- 


* Reprinted from Welding ‘“‘Sparks,’’ Monthly 
Publication of the St. Louis Section of the Amer 
ican Welding Society, Vol. 1, No. 1, March, 1945 


KRE-COQ ALUMINUM 


new operator training time, 


Rod. Send for Bulletin M 4. 


KRE - CO ALUMINUM BRAZING 
ELIMINATES WELDING PROBLEMS 


BRAZING PROCESS 
makes brazing possible at a temperature safely below 
the melting point of the parent metal. 
production—Reduces finishing costs—Cuts rejections 
to a minimum—Lowers gas consumption—Halves 
Makes a perfect bond. 
The process includes the use of KRE-CO ALUMI- 
NUM BRAZING FLUX and a standard 5% 


Time Counts - 
Gas cut and Weld with 


SHAWINIGAN PRODUCTS 


CORPORATION 
EMPIRE STATE BUILOING, NEW YORK 1.N.Y. 


lowed Normal recommen 


overlaying cast iron are to use a rp; wa 
low current with a rapid weaving 
which tends to distribute the heat 
vent deep penetration. As no penetra; 
is desirable, the electrode is directed back 
so that the arc plays on the denos; 
aluminum bronze and, in effect, the 
of the arc is passed throug! 
deposited metal to the base metal 7 
surface of the cast iron was prepared 
thorough cleaning, which included 
removing of all grease, rust and for 
deposit on the cast iron. The valye ». 
further prepared for welding by under 
ting each 24-in. seat '/s in. deep to jngy 
the removing of all worn and eroded } 
metal. This undercutting also proyiq 
depth so as to have an all-weld metal 
posit when the valve was finish machin 
for service. 

Before welding, a large gas torch wa 
used to preheat the entire valve to 4 
F., which temperature was maintained 
during the time of welding, except } 
slight reduction in temperature whic! 
place during the removal of slag fron 
deposited layer. 

3/,.-in. diameter electrode was used 
depositing the overlay on the fac: 
l-in. wide valve seats. A down-ha 
tion was maintained, using a regular 
step procedure to minimize the formatiog 
of stress in the cast iron. A weavingn 
tion was followed across the 1-in. face, 
deposited for a distance of about | 
measured along the circumference 
new deposit was then started directly o 


Buy 
Ic Speeds 


**Proven Fluxes”’ 
Guaranteed Satisfaction behind them 


with Years ol 


Silicon 


The Trade-Name is “*ANTI-BORA\” 
Ask for Them 


A Flux for every metal: 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. ! 
for bronze-welding cast iron; 

Flux No. 8 for sheet 


Unequalled for Quality 


Cast Iron Welding Flu 


“ABC” Aluminum 
Aluminum and all alloys of 


~KRE-CO MULTICHEMIC FLUX 
DIVISION OF 


CHARLES W. KRIEG CO. 


52-60 Dickerson St. Newark 4, NJ. 


Aluminum; Stainless Steel Flux No. 9; Silver 
Solder Brazing Flux No. 10; No. 16 Silver Solder 
Paste Flux. * 


ANTI-BORAX COMPOUND COMPANY) 


Fort Wayne, Indiana 
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Metal-working Methods 


Are Welding is the widely- 
used modern method of join- 
ing metal parts into strong, 
light, ‘‘one-piece”’ units. 
Teamed with machine gas 
cutting, this modern process 
provides unusually fast, eco- 
nomical fabrication for all 
types of metal products. 

inder 


tO insur 


Braze Welding is a low-cost 
means of repairing cracked 
or fractured industrial ma- 
chines and other equipment 
made of cast or malleable 
iron. It also saves time and 
money in building up worn 
surfaces such as gear teeth, 
valve discs and seats, 
pistons and similar parts. 


Hond Cutting is another oxyacetylene process that enjoys Flame Cleaning and Dehydrating prolongs paint life on metal structures and equipment by 
wide usage throughout industry. It saves vital time on providing a warm clecn surface that makes paint coats hold better, last longer. It quickly 
many jobs — trimming and beveling of pipe and plate; loosens scale and rust, permitting their easy removal. It is equally effective for preparing 
squaring; dismantling; and many other production, main- unpainted metal surfaces and for removing old paint and rust. 


tenance and salvage operations. 


OTHER TIME-SAVING 


rs ol 1. Manual and Automatic 4. Helium-ShieldedArcWelding 7. Flame Heating(for bending, 10. Hard Facing 
hem Gas Welding 5. Flame Hardening softening, strengthening) 11. Pipe Welding; 
AX" 2. Low Temperature Brazing 6. Flame Spinning 8. Flame Gouging Gas or Arc 
3. Plate edge preparation and Forming 9. Flame Nicking 12. Flame Descaling 
ality 
Flu 
R EDUCTION 
General Offices: 60 EAST 42nd STREET, NEW YORK 17,N.Y. 
Solder In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. « General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
NY 
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posite on the face of the valve so as to dis 
tribute the heat and minimize stress 
centration 
was first completed using this technique, 
and the valve was then turned over and 
the other face overlayed in exactly the 
same manner. The first layer on each face 
was deposited at 165 amp. and 30 volts, 
this being enough heat to make the metal 
flow freely without getéing the penetra 
tion, and consequent 
amounts of iron pickup. 
layers were deposited at 225 amp. and 31 
volts. Three layers were required on each 
face to insure a deposit of '/,-in. depth 
This depth was necessary to make sure the 
weld deposit would clean up when finish 
machined and leave approximately '/, in 
of overlay. After the aluminum bronze 
had been deposited so as to make it pos 
sible to obtain the desired depth of overlay, 
the valve was mounted on a welding posi 
tioner so that it could be rotated while in 
a vertical position, enabling the operator 
to deposit weld metal on the inside diame 
ter so as to even out some of the spots 
where the horizontally deposited weld 
metal did not roll out far enough to be 
flush with the edge of the face. 

At the present writing, it is not possible 
to give complete information as to the 
wear resistance. However, after 
months of service, the valve was examined 
and found to be in excellent condition, 
with very little evidence of wear. The re 
sults of this inspection and knowledge o 
the service aluminum 
bronze indicates a probable service life of 
12 months or more 


con 


The entire side of one face 


objectionable 
All additional 


two 


characteristics of 


WELDING PIPE 


The welding of odd-shaped pipes for 
cargo ships and tankers has been greatly 
speeded up by this War Production Sug 
gestion of Fred Craytor, a welder at 
Marineship Corp., Sausalito, Calif 

A roller stand and positioner rotates the 
large, odd-shaped pipe so that the welding 
is easily and quickly accomplished. This 
device consists of a stand, welded from 
steel salvaged in the shipyard, which holds 
the various sizes of pipe securely against 
The speed 
of the drive rollers and the rotation of the 
pipe are controlled by a foot throttle oper 
ated by the welder. This permits the 
welder to weld on top of the pipe, always 
in the most convenient downhand position 

The old method made it 
weld all around the pipe which was slow 
and often very difficult to reach points 
underneath. Frequently it required the 
use of chain blocks and small cranes in 
order to turn the pipe so that it might be 


drive rollers by pressure rollers 


necessary to 


The production of these odd-shaped 
pipes has been increased 33!'/;°; and, be 
sides being a big safety factor, has com 
pletely eliminated the tying up of cranes 
during the welding 

Data and photo courtesy, The Hobart 


Brothers Co., Troy, Ohio 


LOW TEMPERATURE JOINING IN 
PRODUCTION 


A new and attractive 4-page folder re 
cently issued by the Eutectic Welding 
Alloys Co. explains the use of EutecRods 
and EutecTrodes in the production weld- 
ing field. 

Among the outstanding features claimed 
for the rods are: unusually low bonding 
temperatures that prevent distortion; less 
preheating of parent metal required; less 
after-machining and cleaning; establishes 
a greater strength than brazing, with less 
rejects; and insures a greater all-around 
economy during use. 

Specific applications, uses and specifica 
tions on design and procedure of the vari- 
ous rods are also featured. A full-page 
assortment chart designed to aid engineers, 
technicians and welders in selecting the 
proper rod for their particular job is in 
cluded. 

Copies of ‘‘Eutectic Low Temperature 
Welding Alloys’ can be secured, without 
charge, by writing directly to Department 


Welding Pipe 


A-1, Eutectic Welding Alloys Co, 
Worth St., New York 13, N. y 


HARD FACING PIPE BENDS* 


Cut Cut 
Alloy Deposit Cut Out s 
1/8 Thick Along Dott 


Section (Enlarged 1 
from Pipe and Hard-Ficed 


The inside surface of pipe bends in g 
conveyor lines can be hard faced inexp 
ively by cutting out the outer half of | aa 
bend of pipe, applying a '/,-in. deposit 
chrome-cobalt-tungsten hard-facir 
to the inner face of the 
the piece back in place 
as deposited 


pipe, and wel 


lhe alloy is 


* Reprinted from Welding ‘Spar 
Publication of the St. Louis Section of 
ican Welding Society, Vol. 1, No 


FLOATING STEEL DRY DOCK 


Chis view illustrates the mobility ol 
repair equipment being built for the Nay 
It shows a welded floating steel dry 
being towed away from the Chicago Br 
& Iron Co.'s yard at Eureka, Calif. 


it was built. Official U. S. Navy 
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stable high vacuum is essential to the 
Oduction of an electron tube if it is to 
e uniform, predictable performance. But 
feismuch more to the process of getting 
Yocuum than just pumping. 

Molecules of gas are not only present 
Min the space inside the tube, and inside 
Emetal parts, but also adhere tenaciously 
all inner surfaces, or are “adsorbed”. 
fe is a special Machlett technique for 


edging those molecules. During pumping, 


Mm the glass and the metal are brought 
high temperatures. Cathode and anode 
heated alternately many times, in order 
‘apture molecules that are driven from 
surface to the other. Most important of 
ne tube is actually operated at voltages 


excess of values generally used in 
Yocuum tube field. All this takes many 
the use of perfected apparatus 


including Machlett-designed pumps and 
other equipment, and the highest skills of 
laboratory-trained technicians. 

Thus when the tube is finally sealed we 
know the heat of operation cannot free 
enough molecules to affect its performance 
in your hands. This Machlett technique was 
developed for our X-ray tubes, and was in 
part responsible for the Machlett reputation. 
When we began the manufacture of radio 
and industrial oscillators, amplifiers and 
rectifiers, the same methods of capturing the 
molecules were adopted. That is one of 
the many reasons why users of Machlett 
radio and industrial tubes join with medical 
and industrial users of Machlett X-ray tubes 
in praising their reliability and economy. 
It will pay you to buy Machlett tubes. For 
information as to available types, write 
Machlett Laboratories, Inc., Springdale, Conn. 


ADVERTISING 


EG-50 
radiography of light moterials and thin sections 


on X-ray tube with beryllium window for 


RAY TUBES SINCE 1897 


TODAY THEIR LARGEST MAKER 
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THE U.S.S. BELLATRIX 


‘The men and women, Tampa Shipbuilding 
Co., Inc. 


“Special tribute to the performance of 
the U.S.S. Bellatrix, former Maritime Com 
mission Hull 126, built in your yard, is 
contained in a report received from Vice 
Admiral’ R. K. Turner, Commander of 
Amphibious Forces, U. S. Pacific Fleet 
Admiral Turner states that this attack 
cargo ship has rendered consistently fine 
service in practically every major amphibi 
ous campaign against the Japanese 

“This AKA earned the title, ‘Galloping 
Ghost of the Solomons Coast,’ by suc 
cessfully running the gantlet of enemy at- 
tacks many times in carrying vital supplies 
to our amphibious forces. The Bureau 
commends you for this excellent vessel 
E. L. Cocurane, Rear Admiral U.S.N 
Chief of the Bureau of Ships.”’ 


“The Battlin’ Bell’’ 


Ihe wandering ghost of the Solomons 
Coasts 
Came in again today; 
Her holds had loads of stuff that explodes, 
Her deck load, too, Was gay 


She had traveled bold with her valued load 
All over the Coral swell; 

Jap bombers sought, but all for naught, 
To bottom ‘‘The Battlin’ Bell.”’ 


A triple threat, a battle-scarred vet, 
Alone today she arrived; 
Cargo, tanker, cruiser, her role as each 
amused her 
Of thrills she wasn't deprived 


Our fliers who espied ‘“‘The Bell’ on high 
Let loose a mighty roar; 
Your fox holes, boys, there'll soon be 


Of bombs and shells galore 


When’er “The Bell” came, the Japs did 
the same, 
Hunting this mighty Queen; ; 
The Marines disturbed and quite per 
turbed, 
Shunned her as one unclean 


rhe Bell’ unloaded the stuff unexploded, 
Finished the work begun; 

Her head's now high, her jaunt’s so spry, 
Che Admiral says: ‘Well Done 
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U.S.S. Bellatrix 


By Captain H.R. Tietz, USMCR 
The Ship’s Transport Quartermaster 
Dedicated to 
The Captain, Officers and Men 
of the 
U.S.S. Bellatrix 


WELDING MAGNESIUM ALLOY DIE 
CASTINGS* 


In some castings */)»-in. thick with 10-32 
tapped holes in them, the threads had been 
stripped and it was necessary to weld them 
up and retap them, A number of ways to 
weld them were tried but resulted in po 
rosity in the weld metal due to the escaping 
gas ftom between the layers of the casting 
Finally a successful weld was made by 
countersinking the hole and preheating 
about l-in. diameter area around hole to 
allow gas to burn. After making the weld 
with low temperature alloy the metal was 
very readily tapped 

* Reprinted Welding ‘Sparks,’ Monthly 
Publication of the St. Louis Section of the Ameri 
can Wel ding Society, Vol. 1, No. 1, March, 1945 
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C-2 Class, 450 feet long, 90°, welded 


Employment 
Service Bulletin 


POSITION VACANT 


V-158. Welder Foreman. Experien 
man thoroughly familiar wita acety 
welding of carbon steel and staink 
sheet metal parts for aircraft. Must} 
proved supervisory experience and 


pable of instructing welder-trainees. W: 


giving full particulars as to age, experie 
and salary desired 


WANTED-WELDING EDITOR 


V-160. Preferably a man of about 
35 years of age. Wide knowledg 
welding with editorial background t 
sist committees in the preparation of 
neering information on welding. 


full experience and salary desired. Per 


nent position for right man 


SERVICES AVAILABLE 


A-497 Metallurgist desu posit 
Age 27. Draft status 2B until July! 
No physical defects Graduated 
University of Michigan, B.S Meta 
gical Engineering Graduate work 
high University, 19389 to 
Metallurgist, National Tube | 
1942: Assistant Welding Ens 
trial Test Laboratory, Philad 
Yard, to November 1944 
Metallurgist with Crucible 
Would like position utilizing « 
welding research work 

A-498. Welding Shop 
with ten years’ practical ex} 
acetylene, are welding at 
employed as Superinten 
ing low-pressure tank work 
et up production procedut 
men. Considerable mechan 
which should be helpful u 
velopment Also experien 
tank shop operations, maint 
shop welding and two year i 
shop work. 
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At left — Adapter, EASY-FLO wire ring 
and hand grenade body. Bodies are 
corried on a simple conveyor, firat 
through a liquid degreaser and then 
post stations where they ore progres- 
sively fluxed, adapters ore inserted ond 
EASY-FLO rings ore preploced Assem 
blies then enter the heating section 
where they are rotated os they move 
along 


At left The roteting assem 
blies ore corried between two 
rows of gos-air burners Time 
per body through the heoting 
section—only 63 seconds. Pro 
duction is 660 per hour with 
the human element elimnoated 


from the ectvel brazing 


Thousands of SIL-FOS and EASY-FLO users 
have worked out effective methods of taking full 
advantage of the fast brazing action of these low 
temperature silver alloys. Out of these methods 
has come a clear-cut basic procedure which can 
be readily adapted to obtain any required braz- 
ing production. Here are the simple basic 
steps to follow: 


Preplace the’ alloy at the joints in wire, 
wire ring, washer or strip form, depending 
on the type of joint. 


Use a fast handling set-up to keep parts 
moving steadily through cleaning, fluxing, 
assembling and heating operations. 


Use a fast heating method—oxyacetylene 
torch, furnace, induction, gas-air, etc., pref- 
erably with the heating time and tem- 
perature under automatic control. 


An example of the effective application of this 
procedure is illustrated—the brazing of adapters 
to hand grenade bodies. With a simple conveyor 
set-up and gas-air heating, a production of 660 
brazed assemblies per hour is readily maintained. 


GET THE FULL STORY IN 
THESE TWO BULLETINS 


BULLETIN 12-A tells you all about SIL-FOS 
and EASY-FLO and the reasons for their remark- 
able brazing speed, strength, reliability and 
economy. Also gives you a lot of valuable infor- 
mation on joint designs, heating methods, etc. 


The SILVER ALLOY BRAZING reprint gives 
you the full story of the hand grenade job and 
describes a number of other jobs on which simi- 
lar fast production methods were used. 


Write for copies of these two bulletins today. 
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MULTI-PURPOSE WELDING 
POSITIONER 


The latest design in powered welding 
positioners is introduced by the Standard 
Machinery Co. of Providence, R. I., for 
rotating work up to 700 Ib. at speeds from 
0 to 2.4 rpm. in either direction by easy 
hand wheel control. The unit will accom- 
modate table speeds up to 180 in. per 
minute with a work radius of 1 ft. Linear 
speeds at all radii are easily set and in 
dicated on scale located on side of frame 

The machine has proved adaptable for 
moving work past the torch and quench in 
flame-hardening operations rhe table 
can be removed easily and various jigs 
attached directly to the spindle. Also, the 
work mounted on positioner table may be 
tilted to any angle, permitting worker to 
operate at one position and so facilitate 
the inspection of parts or assembly opera 
tions. 

Height of the table is adjusted between 
30 and 36 in. from the floor by means of its 
elevating screw. Hand operation of a 
latch permits rotation of the screw with 
respect to its supporting sleeve, in a 
manner similar to the raising or lowering 
of a piano stool. 

Tilting of the table through 135° from 
the horizontal is controlled by a spring 
centered handle which the operator moves 
through an angle of approximately 45 
in the direction of the desired table move 
ment. Automatic limit stops are provided 


NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


The mechanism of the machine is en- 
closed entirely for safe operation. There 
are no exposed gears. All moving parts 
are protected against splash from molten 
weld rods. 


MULTIPLE STUD WELDER PRODUCTION 
UNIT 


A new automatic stud welding develop 
ment to meet mass production require 
ments is the Nelson Multiple Stud Welder 
Production Unit. Using this unit two or 
more studs may be welded in one opera 
tion. The work is rapidly performed and 
the studs are held to very close tolerances 

Each of the welding guns is mounted on 
Each cylinder 
is fixed to a movable arbor which can be 


a pneumatic air cylinder 


adjusted to any spacing necessary for the 
work 

The work ts held in a mandrel, chuck or 
special locating device—the setup being 
determined by the particular production 
problem at hand. The welding current is 
obtained from a conventional 400-amp 
generator, and is regulated by a timing 
control unit which automatically controls 
the length of are flow, producing controlled 
and consistent welds 


The Multiple Welding Unit is operated 
with a single control switch. The work is 
inserted, stud is fitted into the chuck of 
each stud welding gun and .the control 
switch pressed. The first gun then de- 
scends making a weld. Upon completion 
of this weld the next gun descends and 
welds. The guns then ascend automati 
cally and the work is removed 

Each production unit is manufactured 
only on order to permit the unit to be made 
to fit the particular problem. For com 
plete details and prices write Nelson 
Specialty Welding Equipment Corp., 
440 Peralta Ave., San Leandro, Calif. 
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RESISTANCE WELDING CONTROLS 


More than 150 different con 
Westinghouse Industrial resista 


control will soon be possible fror 


eleven standard basic unit I 
units it will be possible to factory 
welding controls that will meet ! 
fied needs of industry which at } 
only available through indivi 
signed and custom-built contr 
T. R. Lawson, Resistance W: 
plication Manager, uses plam 
to demonstrate the ease and 
building up any wanted cont 


NEW SOAPSTONE CRAYON FOR METAL 


WORKERS 


Jecause of heavy demand, 
and distributors of metal worker 
have been unable to reduc: 

backlog of orders. To alleviat 
tion, Whittaker, Clark & Das 
distributors of crayons, start 


ments to develop a satisfactory 


which would be equal in qualits 


better, than the natural soapsto: 
As a result, there is now on th 
**Steelrite”’ 


ers’ crayon made from genuin 


brand soapstone 


which w: 
product of the cuttings of natu 


‘soapstone sawdust 


The manufacturer of ‘‘Steelrit 


ons states that these mew cray 
than the 
weigh approximately 35°; less a 
no wax binder. It is claimed 


20°, slower natural 


mark well on damp, grimy, hot 


surfaces, and will sharpen to a | 
ing, marking edge that w II not f! 
Because of their uniformity o! 
freedom from grit (hard spot 
economical to use, as they aré 
down to the last inch 
markings made with this new cr 
to the metal surface better 1 
made with the natural product 
Further information can 
from Whittaker, Clark & Dai 
260 West Broadway, New York 
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UNAMATIC HEAD 
FOR “CONCEALED 
ARC" (light coated 
wire and granular 
flux) Automatic Arc 
Welding. 


METAL 


ANY old-fashioned fabrication methods are as antiquated as {S38 Se. 4 UNAMATIC HEAD FOR 

the proverbial suit of red flannel underwear when compared c 3 x “PROTECTED ARC" (light 
with the modern Unamatic Arc Welding processes. coated wire and tape), Auto- 
Whether you are using arc welding or not, if you have a metal fabri- mae Res Ea 
cating or repetitive repair problem, it will pay to get the facts on 
Unamatic Welding. 
Unamatic Welding speeds production, reduces production costs, 
improves the quality of work, when compared with other fabri- 
cating methods. 


Since it’s time to change, write for the facts UNAMATICHEAD 
+. today. FOR “OPEN ARC” 


+ (light coated wire) 
at they UNA WELDING, INC. « 1615 Collamer 


Automatic Arc 
Avenue * Cleveland 10, Ohio Welding. 
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TWO-PIECE DIPPER TOOTH stalled by simply slipping it on the Wel 
dapter and tack welding at several points 
along the side and across the end where the 
parts join. The welds hold the point in 
place only. The double-key supports, one 
lengthwise and one crosswise of both parts, 
take all the digging stresses upward and 
downward, as well as side thrusts and im 


The new two-piece dipper tooth pic 
tured, which was recently developed by the 
Daniels-Murtaugh Co., presents improve- 
ments for this type of equipment which 
recommends its use on a wide range of 
digging and loading equipments, such as : 

ippers, clamshell ; agline buckets < 
dippers, cl am: hell and dragline buckets and pact shocks. 

se : Obviously there is a considerable sav 

The two parts of the ‘‘Wear-Sharp 

ing in welding materials and manhours 
when these teeth are used. 

For further information, write the 
Daniels-Murtaugh Co., 625 C Avenue, 


Tooth” (patent pending), shown, are desig 


nated as the ‘‘Penetrater Point’’ and the 
“Weldapter.”” The design makes it ex 


tremely easy to replace the point, which is 
double keyed to Weldapter and tack Seder Rapiis, 
welded. When the point becomes worn, it 
is readily removed and a new point in 
temperature. The flux is thus brouet 
SILVER SOLDERING MACHINE ASSURES the right temperature at th Pa po 
DMO UNIFORM HEATING without being overheated a 18-8 
By W. L. Ulmer, President, Superior Flux states js 4! 
; Co., Cleveland, Ohio clockwise direction and solde: 25-12 
by the operator seated at th : 4 
Uniform and controlled heating of the operator standing removes the | 5.12 ( 
work pieces in silver soldering operations is it has been soldered and puts a - 
accomplished by the use of this rotating piece in its place he photogray 
work table, in the plant of Smith Welding tubes being soldered into 1 25-21 
Equipment Corp., Minneapolis, Minn. Smith “Lifetime” cutti 
The machine is operated by two electric Actually, two silver soldering ope q 
motors. One motor, with variable speed, are being performed at the pesn 
operates the turntable which passes the a manual operation and the . , 
pieces to be silver soldered through the matic. One of the inserted tubes encl 118-84 
various flames. The second motor rotates a smaller tube which carrie ve 
ets, Made in Two Parts Consisting of that they are heated uniformly all the way oxygen tube is screwed into the hea ¢ 
Penetrater Point and Weldapter. Pene- around Adjustment of the turntable small ring of silver solder is fitte 6 
trater Point Can Be Readily Replaced speed further provides for a uniform and where the joint is going to be. Thent 418-8 | 
When Worn. gradual rate of heating to the soldering joint is fluxed with Superior No. 6 sgl : 


PRACTICAL DESIGN OF 
WELDED STEEL | 
STRUCTURES | 


| 


by Hl. M. Priest 


Fool ; 
Di 
A- 
An fup-to-date book of 150 pages 
copiously illustrated with charts and Th 
in L 
photos giving practical design in- The 
This is particularly 1.ve of machine tool bases, frames, levers; for 
of diesel engine frames and gear casings; equipment for paper formation and procedures for the 
mills; crane and hoist parts; manifolds, blower housings; parts - 
for the great majority of electrical appliances, etc. design of welded steel structures. 
Welded construction is almost always stronger, yet lighter— ‘ : : % 
also more sightly and often less costly. Price $1.00. Bound in cloth covers. , 
Study your product. Arrange to weld as much Cs 
of it as possible. Consult United engineers on new { 
plans, or submit present plans for study and 
estimates. 


AMERICAN WELDING SOCIETY 
33 WEST 39TH STREET, NEW YORK 18, N. Y 
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USE AND CHARACTERISTICS 


308 |For welding Stainless Steels from 17 Chrome, 7 Nickel to 20 Chrome, 10 Nickel. Weld | 
metal will be equal or superior to parent metal in corrosion and physical properties. * 

, 309 For welding type No. 309 Stainless Steel and stain clad plate where higher Chrome Nickel 

25-12 content is desired than can be secured with 18-8 Electrodes. * 


— 4 


309 Cb For welding type 309 Cb Stainless Steel and for multiple pass weld where interpass temper- 
pi5-12 Ch ature may be up long enough for carbides to form.* 


310 | For welding type 310 Stainless Steel. Also widely used for welding plain Carbon Steel up 
to .50 Carbon and low Chrome Steels where post heat treatment is not practical.’ 


~~~ - — - 7 


118-8Mo 316 For elites type 316 Stainless Steels. Molybdenum content of weld deposit 2 to 3%. 


118-8 Mo 317 For welding type 316 or 317 Stainless Steels. Molybdenum content of weld deposit 3 to 4 


330, For use on type 330 Stainless Steels where welds are subject to extremely corrosive agents 
or require heat resistance up to 2100°F.* 


' 347 For welding type 347 and 321 Stainless Steels where welds may be exposed to service 
18-8 Cb temperatures between 900°-1500'F.* 


12 Cr 410 For welding type 410 Chromium Steels. Weld structure is martensitic requiring preheat 


and post heat treatment to refine grain structure. * 


: 430 For welding type 430 Chromium Steels. Weld structure is normally ferretic. Preheat and 
| 16 Cr post heat treatment required to eliminate stresses.” 


442 For welding type 442 Chromium Steels. Weld structure is ferretic and subject to grain | 2 3 3 
) 18 Cr growth. Preheat and post heat treatment required to eliminate stresses. * 


faa ‘446 For welding type 446 Chromium Steels. Weld structure is ferretic and subject to grain 
f r growth. Preheat and post heat treatment required to eliminate stresses. ” 


isc M 502. For welding type 501 and 502 Chromium Steels. Weld structure is martensitic requiring 
rmo preheat and post heat treatment, to refine grain structure. 


115 60 For welding Nichrome Steel and similar compositions requiring toughness, resistance t 
é oxidation, nitriding and carburization. 


' | Weld deposit of work hardening type. Used for building up wearing surfaces subject to 
FFrocalloy | impact. 


Fool and : ; For repair and build up of air hardening tools and dies. Has good abrasion resistance 
Die properties. 

prmorloy For welding Armor Plate and other difficult weldable alloys. Has high resistance to weld 


esse 


cracks when used with dissimilar alloys. 


‘These Electrodes are supplied with Titania coating for DC reverse polarity unless otherwise specified. They are available 
in Lime coating for DC or AC and in a special Titania coating for AC on request. 


The Titania coating for DC reverse is green in color. The Lime coating for DC or AC is grey in color. The Titania coating 
for AC is cream in color. 


GENERAL SALES OFFICES: 


YORK, PA. 


WELDING . COMMERCIAL CHAINS ... TIRE CHAINS 
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TWO.-PIECE DIPPER TOOTH 


The new two-piece dipper tooth pic 
tured, which was recently developed by the 
Daniels-Murtaugh Co., presents improve- 
ments for this type of equipment which 
recommends its use on a wide range of 
digging and loading equipments, such as 
dippers, clamshell and dragline buckets and 
trencher buckets 

The two parts of the ‘‘Wear-Sharp 
Tooth” (patent pending), shown, are desig 
nated as the ‘‘Penetrater Point” and the 
“‘Weldapter.’’ The design makes it ex 
tremely easy to replace the point, which is 
double keyed to the Weldapter and tack 
welded 
is readily removed and a new point in 


When the point becomes worn, it 


‘‘Wear-Sharp Tooth” (Patent Pending) for 

Power Shovel Dippers and Dragline Buck- 

ets, Made in Two Parts Consisting of 

Penetrater Point and Weldapter. Pene- 

trater Point Can Be Readily Replaced 
When Worn. 


This is particularly :1.ue of machine tool bases, frames, levers; 
of diesel engine frames and gear casings; equipment for paper 
mills; crane and hoist parts; manifolds, blower housings; parts 
for the great majority of electrical appliances, etc. 

Welded construction is almost always stronger, yet lighter— 


alse more sightly and often less costly. 

Study your product. Arrange to weld as much 
of it as possible. Consult United engineers on new 
plans, or submit present plans for study and 


estimates. 


Since 1913 


THE UNITED WELDING CO. 


MIDDLETOWN, OHIO 


WELDING FABRICATORS OF MODERN DESIGNS 


stalled by simply slipping it on the Wel- 
dapter and tack welding at several points 
along the side and across the end where the 
parts join. The welds hold the point in 
place only. The double-key supports, one 
lengthwise and one crosswise of both parts, 
take all the digging stresses upward and 
‘downward, as well as side thrusts and im- 
pact shocks. 

Obviously there is a considerable sav- 
ing in welding materials and manhours 
when these teeth are used. 

For further information, write the 
Daniels-Murtaugh Co., 625 C Avenue, 
N.W., Cedar Rapids, Iowa. 


SILVER SOLDERING MACHINE ASSURES 
UNIFORM HEATING 


By W. L. Ulmer, President, Superior Flux 
Co., Cleveland, Ohio 


Uniform and controlled heating of the 
work pieces in silver soldering operations is 
accomplished by the use of this rotating 
work table, in the plant of Smith Welding 
Equipment Corp., Minneapolis, 
The machine is operated by two electric 
motors. One motor, with variable speed, 
operates the turntable which passes the 
pieces to be silver soldered through the 
various flames. The second motor rotates 
the pieces at a fixed speed in the holders so 
that they are heated uniformly all the way 
around Adjustment of the turntable 
speed further provides for a uniform and 
gradual rate of heating to the soldering 


Minn. 


The flux is thu 
the right temperature at th 


temperature 


without being overheated 
The turntable rotates ji: 
clockwise direction and solde: 
by the operator seated at th 
operator standing removes t 
it has been soldered and put 
The photo 
tubes being soldered into t} 
Smith 
Actually, two silver soldering, 


piece in its place 
ifetime cutting 


are being performed at the 

a manual operation and the 
matic. One of the inserted tul 

a smaller tube which carries 

for the preheating flame. Thi 
oxygen tube is screwed into th i 
small ring of silver solder is f 
where the joint is going to be 
joint is fluxed with Superior No. 6 so 


PRACTICAL DESIGN OF 
WELDED STEEL 
STRUCTURES 
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by H. M. Priest 


An ‘up-to-date book of 150 pages 
copiously illustrated with charts and 
photos giving practical design in- 
formation and procedures for the 
design of welded steel structures. 
Price $1.00. Bound in cloth covers. 


AMERICAN WELDING SOCIETY 
33 WEST 39TH STREET, NEW YORK 18, N. Y. 


THE WELDING JOURNAL 


Fool a 
Die 
Armor 
A-8 


Bie 
‘ 
; F 
4 
| 
rought 
= 
¢ 
age i 
1 
| 
15-38 
“4 
118-8 C 
Pi 
‘The 
in Li 
7 
for F 
a 
SSS 
as 
ows 
Ms 
506 


USE AND CHARACTERISTICS 


ti 308 “| For welding Stainless Steels from 17 Chrome, 7 Nickel to 20 Chrome, 10 Nickel. Weld 
18-8 metal will be equal or superior to parent metal in corrosion and physical properties. * 

309 For welding type No. 309 Stainless Steel and stain clad plate where higher Chrome Nickel | 

25-12 content is desired than can be secured with 18-8 Electrodes. * 

: | For welding type 309 Cb Stainless Steel and for multiple pass weld where e interpass temper- | 

5-12 Ch | 309 Cb | ature may be up long enough for carbides to form.* 


310 ~| For welding type 310 Stainless Steel. Also widely used for welding plain Carbon Steel 1 up 
to .50 Carbon and low Chrome Steels where post heat treatment is not practical.* 


4 
25-20 


118-8Mo 316 For type 316 Steels. content of weld deposit 2 to 3%. 


18: §Mo 317 For weldions type 316< or 317 Stainless Steels. Molybdenum content of weld deposit 3 to 4%. 


330 For use on type 330 Stainless Steels where welds are subject to extremely corrosive agents 
or require heat resistance up to 2100°F.* 


15-35 


4 347 TFor welding type 347 and 321 Stainless Steels where welds may be exposed to service 
118-8 Cb temperatures between 900°-1500'F.* 


; 410 ~T For welding type 410 Chromium Steels. Weld structure is martensitic requiring preheat 3% 5/32” 
i 12 Cr and post heat treatment to refine grain structure : . 


16 Cr | 430 For welding type 430 Chromium Steels. Weld structure is normally ferretic. Preheat and 3/38 8 32” 


post heat treatment required to eliminate stresses. * 


growth. Preheat and post heat treatment required to eliminate stresses. * 


i} 
aaa. | For welding type 442 Chromium Steels. Weld structure is ferretic and subject to grain | 3/32 8 32” 
| 442 typ ject to g 
| 
| 
| 


BC ‘446 For welding type 446 Chromium Steels. Weld structure is ferretic and subject to grain | 3/3% 8 
r growth. Preheat and post heat treatment required to eliminate stresses. * 


sc " 502 For welding type 501 and 502 Chromium Steels. Weld structure is martensitic requiring 
3 tMo preheat and post heat treatment, to refine grain structure. 


115. 60 For welding Nichrome Steel and similar compositions requiring toughness, resistance to é 
eat oxidation, nitriding and carburization. 


q Weld deposit of work hardening type. Used for building up wearing surfaces subject to 
impact. 


Fool and Tos T For repair and build ‘up of air hardening tools and dies. Has good abrasion resistance : ih) sa 
Die properties. 
firmorioy = For welding Armor Plate and other difficult weldable alloys. Has high resistance to weld 


iS ‘ cracks when used with dissimilar alloys. 


These Electrodes are supplied with Titania coating for DC reverse polarity unless otherwise specified. They are available 
n By ras coating for DC or AC and in a special Titania coating for AC on request. 


The Titania coating for DC reverse is green in color. The Lime coating for DC or AC is grey in color. The Titania coating 
for AC is cream in color. 


GENERAL SALES OFFICES: YORK, PA. 
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flux and the outer tube is screwed into 
place. This same procedure is followed 
when the tubes are soldered into the butt, 
except that the tubes are not screwed but 
pressed into place. The silver solder is 
applied to the two outside joints in the 
form of a wire fed continuously by hand, 
while the inner joint is heated by conduc 
tion so that the joint is automatically 
soldered 

The small tube, which carries the pre 
heating oxygen inside of the larger tube, 
is of copper. The larger tube is of monel 
metal, except when the scarcity of that 
alloy makesit necessary to use drawn brass. 
The oxygen tube at the top of the cutting 
assembly is a drawn brass tube. Heads 
and butts are bronze forgings 


WELDING CAPE 


This new garment for welders gives full 
protection when welding in all positions 
Made of high-grade, durable, chrome 
leather, incorporating underarm flaps and 
a collar which may be turned up, the 
wearer is completely protected even when 
doing overhead welding. The collar is 
securely held in an upright position by 
means of special tabs and a snap fastener 


In addition, the design provides freedom 
of movement and ventilation sib front 
is equipped with snap fasteners for easy 
removal. For further information, write to 
Eastern Equipment Co., Inc., Willow 
Grove, Pa 


ALL-POSITION WELDING ELECTRODE 


A new shielded are electrode for general 
purpose welding of mild steel which offers 
a number of outstanding advantages over 
existing electrodes of the same classifica 
tion is announced by The Lincoln Electric 
Co., Cleveland, Ohio 

The new electrode, designated as ‘‘Fleet 
weld 47,” offers such advantages as ex 
tremely low spatter loss, easy slag removal 
(most welds are practically self-cleaning), 
excellent re-striking characteristics, and 
other improved features 

“Fleetweld 47” conforms to AMERICAN 
WELDING Society electrode specificatéons 
Class E-6012 and Class E-6013 and ma be 
used with either alternating or direct cur 
rent. ‘‘Fleetweld 47”’ is especially well 
suited for making high-speed horizontal or 
flat fillet welds over 4 in. long in which the 
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PILAET WELD — OVERHEAD POSTION 


BUTT VERTICAL 
POSITION, WELDING UP 


FILLET WELO VERTICAL 
POSITION. WELOING UP 


FILLET WELD —- DOWNHAND POSITION 
- 


Specimen Welds Produced with the New 
Lincoln ‘‘Fleetweld Shielded Arc 
Electrode 


coating can be dragged on both plates 
It has also been used extensively for both 
vertical and overhead fillets, especially 
where large single pass fillets are desired 

The ease of complete slag removal on 
square edge butt welds makes ‘‘Fleetweld 
47” exceptionally excellent for this type of 
joint Complete penetration of '/,-in 
plate can be obtained by welding one pass 
from each side 

This new, electrode is available in the 
following sizes: °/g. x 14 m., */y. x 14 1n., 
18in. and 18in. The electrodes 
are packed in 50-lb. containers 


HYDRAULIC ELEVATING TABLE 


Lyon-Raymond Corporation, 2155 
Madison St., Greene, N. Y., have added 
another optional feature—a 


towing handle 


tele 
to their popular hydrauli 
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elevating table Extended, 
provides means for easily movi 
from place to place. Collapsed, the hanqy, 
is below and under thé table top w here i 
will not interfere with operatio: 
the transfer of materials acro 
or the support of overhanging 
The table can be readily ma; 
without thé use of the hand! 
hauls are easier with it. 
Other optional features hav: 
able for some time. These ar: 
speed pump in place of singl 
retaining bars; (3) removable roller to 
(4) indexing device. Like them, th \ 
scopic towing handle is designed | 
increase the usefulness of the 
elevating table in a wide rangs 
handling operations 


handle 
the tab, 
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NEW BATTERY WELDER GIVES SpE. 
TACULAR SERVICE ON TOUGH JOB 


Only recently announced by Progressive 
Welder Co., Detroit, the specta 


Storage Battery operated weld 


ilar hey 


do not require special power lin 
ready in action turning out war 
Among early installations is thi 
here, turning out fluted structural 
Naval ordnance sections 20 hr 
rate of 1440 spot welds per hour 

The machine—one of the 
Storagt 
is installed in a plant having 


models of Progressive 
Welders 
only a limited amount of power availabl 


certainly not enough to operate the 1! 


Fig. 1—-Battery Welder, with Monorail 

Quick-Clamp Fixture, Making !4-In. Thicl 

Welds in Structural Steel at the Rate o 

29,000 Every 20 Hr., on a Maximum Input 
of 26.7 Kva. 


kva. machines which would be 
mum required if conventional welders wer 
to be used on such a job It is coupl 
direct to the 220-volt shop wiris 
through a batvery charger which 
maximum 3-phase draw of only 2 

Che parts being welded ('/, to 
are are tacked before coming to thi 
Some 240 spot welds are required 
each assembly. Output is appro 
6 units per hour, equivalent t 
output of some 29,000 welds. | 
tate handling, the unit to be 
mounted in a swiveling quick-clan 
suspended through springs at app! 
welding height from.an overhea 
rail. 

To weld, the operator loads 
onto the fixture, slides it into po 
the first weld and steps on the tr 


trol to start operation of the simp 


; 
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PRESENTING 
OUR COMPLETE LINE OF 
WELDING ELECTRODES 


Mild Steel Electrodes 


All Position, Reverse Poiarity . 


BLUE DEVIL... 
! All Position, A.C. Current ........ A. W.S. 6011 
GRAY DEVIL.... 


General Purpose, Poor Fit-up 


GRAY DEVIL No. 2 General Purpose, Smooth Bead 
Straight Polarity 


BLACK DEVIL 


Deep Grooves and Horizontal Fillets 


RED DEVIL..... Deep Grooves, Reverse Polarity 
BLACK DEVIL F.B. Finishing Beads for Smooth Cover Beads A.W. S. 6030 


High Tensile Electrodes 


BLUE DEVIL 85 .. Ali Position, Reverse Polority. ...... A.W.S. 7010 


RED DEVIL 75... Deep Grooves and Horizontal Fillets. . . A.W.S. 7020 
A.W. 5S. 


Special Electrodes and Acetylene Rods 


Stainless Steel Electrodes Electrodes & Acetylene Rods Bronze and Copper 
All types for Cast Iron Welding Alloy Electrodes 
and Acetylene Rods 


Tool and Die Electrodes Hard Surfacing Electrodes Aluminum Electrodes 
and Acetylene Rods 


High Carbon, Alloy and Mild Steel Bare and Lightly Mild Steel 
Manganese-Nickle Electrodes Coated Electrodes and High Carbon 
ini for Rail Welding Acetylene Rods 


Welding Accessories 
HIPPING GOGGLES 
WELDING MACHINES: A.C. TRANSFORMER TYPES 
WELDING GOGGLES + WELDING CLEANING TOOLS 
WELDING CLAMPS «+ SAFETY CLOTHING *« WELDING GLOVES 
CARBON PASTE & FLUXES « WELDING CABLE CONNECTORS 
WELDING CARBONS « CARBON PLATES » WELDING CABLE 
WELD SPATTER ELIMINATOR « ELECTRODE HOLDERS < 


The CHAMPION RIVET CO. 


- CLEVELAND, OHIO, East Chicago, Ind. 
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Fig. 2—Sketch of Structural Ordnance 
Sections Being Produced on Battery 
Welder 


shown at the left above the charger cabi 
net. Operation from here is continuous 
automatic repeat) as long as the operator 
keeps presstire on the treadle. Just enough 
of an interval is allowed by the timer be 

tween welds to shift to the next weld posi 

tion (a matter of only '/, sec 
pletion of all spots on one web, the as 

sembly is flipped 90° in the fixture to weld 
up the next web. Welding time is approxi- 
mately '/» sec. 

The welder itself is of the rocker arm 
type, with batteries located in the base of 
the machine in place of the conventional 
transformer. The air-actuated contactor 

controller which operates on the carbon 

pile principle is also located in the base of 
the machine. With this type of contactor, 
it is the actual welding current rather than 
the “‘primary’”’ current which is interrupted 
The amount of current is controlled by the 
pressure between the two carbon disks in 
the contactor-controller 
pressure the less resistance and the greater 
the current When the pressure is re- 
moved, current stops flowing, permitting 
opening of the contactor by separating the 
carbon disks without arcing, despite the 
fact that welding current is around 20,000 
amp. 

An unusual feature is that no compen- 
sation is required for induction losses from 
the first to the last weld in the assembly. 
Since direct current is used for welding, the 
amount of stock in the throat of the welder 
has little effect on welding current, there 
being no induction losses to all practical 
purposes. 

Although in continuous operation, the 
12 battery cells are kept charged by the 
automatic charger with its peak draw of 
80 amp., three phase. Service require- 
ments to date have consisted mainly of 
adding water to the battery about once 
every three weeks, and occasional point 
dressing 


On com- 


(The greater the 


AIR-FED HELMET 


To give welders complete relief from ab- 
noxious fumes, a new air-fed welding hel- 
met has been designed by a group of doc- 
tors and safety engineers. The helrfiet 
was originated by the Pullman Standard 
Car Manufacturing Co., Chicago, with 
the aid of the Northwestern University 
Medical School. 

After exhaustive tests in many large 
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plants, it is reported that the new helmet 


reduces worker fatigue and improves 
worker morale. Surprising production 
increases also result, the tests showed. 

Clean, fresh air is scientifically fed into 
the helmet, through a supply tube encir- 
cling the lens holder. Air flows gently 
along the shell and travels to every outer 
edge. Air constantly circulates within 
the helmet, yet uncomfortable, cold-en- 
couraging drafts are eliminated. The di- 
rectional flow of the fresh air prevents stale 
or fume-laden air from entering. Heat is 
cut down. Welders work in comfort under 
all conditions. 


Following original design by Pullman 


Standard doctors and Northwestern Uni- 
versity medics, the helmet has been de- 
veloped and perfected by the Chicago Eye 
Shield Company. It is identified by the 
name, Cesco ‘‘Air-Flow’’ Welding Helmet. 
For further information, write Chicago 
Eye Shield Co., 2300 Warren Blvd., Chi- 
cago 11, Ill. 


BRAZING INDUCTION EQUIPMENT 


Illustrated is a new 24-station circular 
indexing carrier mounted on one of the 
18-kw. electronic high-fre- 
quency generators to braze metal assem- 
blies 


company’s 


A complete assembly is ejected 
from the carrier each 12 seconds. The 
operator's activities are limited to loading 
the stations as they come around empty, 
Heat is applied by a set of three water- 
cooled induction coils located under three 
of the work positions. The coils are fol- 
lowed by the vertically operating ejecting 
mechanism. Carrier drive is by a small 
motor. 

Application of the carrier can be made 
on any of the company’s electronic genera- 
tors with ratings of 5 to 100 kw. depending 
on the heat-input requirements of the 
work. Normal output of the unit is at 200 
to 600 kilocycles. 

Write to Scientific Electric Division of 
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“S" Corrugated Quenched ap 
119 Monroe Street, Garfi ld, 
further information 
QUALITY CONTROL FOR RESISTANCE 
WELDING OF SWITCHGEAR 
\ system of quality control of 1 
welding that has been used suce: 
over two years in manufactur t 4 


gear cubicles and equipment i 

of an A.I.E.E. Spring Progran 

R. S. Inglis, R. P. McCants and L § 

Hobson of the Switchgear Diy 

eral Electric Company. Stat 

standardization of the procs 

to its control, the authors de 

tail the methods by which it is a 
Although on highly 

necessary to establish the proper 


repetuilly 


procedure only once and continu 
basis for the duration of the job, var 
welding conditions such as are en 
in the fabrication of switchgear 
make it necessary to have a speci 
dure for each combination of mat 
In the absence of basic fundam« 
for such conditions, the authors 
it was originally necessary to 
an extensive program to deter 
effects of such variables as material type 
and thickness, 
Many thousands of t 
made in which these factors w 
pendently varied, and from this study 
was possible to establish the proper 
ing procedures aad the physical pt 
of the welds. These methods ol t 
and control continue in use today 
The authors report that sinc« 
tural stability of assemblies 


welding current, 
and time 


fabricated by resistance welding 
not only upon the quality of 
used but upon the strength and d 
of the welds—two things which a: 
difficult te determine without d A 
of the fabricated parts—thre« 

specimens are prepared each 
the same conditions of producti 

ing. These specimens are tested 

in special testing machines to d 

ultimate torque, angle of twist a 

diameter. 
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‘icgive Your Welders 
i[tlearer, Safer Vision 


® They screen out sodium flare 


e They let the welder see his work in 
clear, brilliant colors 
e They protect against ultra-violet 
and infra-red radiations 
® They are ground and polished to 
: ophthalmic standards 
Available in shades 3, 4, 5 and 6 
Through Noviweld-Didymium 
With a clearer picture of his 
yp work, the welder can lay clean- 
er beads. Asa result, secondary 
operations—chipping, grinding 
and wire brushing—cost less. 
Let an AO Safety Engineer give you a demonstration. 
Phone or write your nearest AO Branch Office. 
AO Duraweld Goggles are available 
with Noviweld-Didymium lenses 
American @ Optical 
SOUTHBRIDGE, MASSACHUSETTS 
MAY 
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SECTION ACTIVITIES 


BOSTON 


T. B. Jefferson, Editor of The Welding 
Engineer, addressed the March 12th 
meeting on ‘‘Welding in the Post-War 
World.”’ A film, ‘‘Let Us See,” was 
shown through the courtesy of the Illumi- 
nating Engineering Society and is on the 
subject of proper industrial lighting and 
the benefits resulting therefrom. Eighty 
members and guests attended the technical 
session; 49 attended the dinner at the 
Engineers Club. 


BRIDGEPORT 


E. H. Roper, of the Air Reduction Sales 
Co., was the speaker at the March 15th 
meeting. Mr. Roper spoke on ‘“Oxy- 
acetylene Welding and Cutting,” illustrat 
ing his talk with interesting slides. Thirty 
five members and guests were present 


CHICAGO 


The Chicago Section is planning its 
4th Annual Golf Tournament for Satur 
day, June 30th, at the Glen 
Country Club, Lemont, III. 

A. B. Kinzel, Union Carbide and Car 
bon Corp., New York, was the guest 
speaker at the March 17th meeting of the 
Section. Dr. Kinzel’s subject was ‘‘Pres 
sure Welding.”’ In his presentation before 
the largest audience to attend a welding 
meeting of the Chicago Section this season 
Df. Kinzel brought out some of the points 
dealing with pressure welding as expressed 
in his Adams Lecture last fall. In addi 
tion he presented considerable information 
dealing with the practical applications of 
pressure welding in various fabricating 
fields, discussing in some detail the more 
recent uses of pressure welding in the 
building of a cross-country pipe line and 
continuous welded rail. 

The Fourth Annual War Production 
Conference sponsored by the Chicago 
Technical Societies Council was held at 
the Stevens Hotel, Chicago, Thursday, 
March 29th. There were 36 panel ses 
sions, two of which were sponsored by the 
Chicago Section of the AMERICAN WELD 
ING SOCIETY. 

The session on resistance welding had 
as its chairman C. G. Bassler, District 
Manager, Taylor-Winfield Corp. In addi 
tion to a sound movie, ‘Electronics at 
Work,” provided through the courtesy 
of the Westinghouse Electric & Manu 
facturing Co., the following papers dealing 


Eagles 


with resistance welding were presented 
“Some Fundamentals of Resistance Weld 
ing,”’ C. L. Pfeiffer, Electrical Engineer, 
Western Electric Co.; ‘‘Aluminum Spot 
Welding,”’ Carl Otto, Process Engineer, 
Douglas Aircraft Corp.; ‘Structural Spot 
Welding,” William Boese, Welding Engi 
neer, Pullman Standard Car Mfg. Co.:; 


and “Electronic Controls for Resistance 
Welding,” T. R. Lawson, Manager Control 
Section, Westinghouse Flectric & Mfg. Co 
The meeting closed with a panel discussion 
conducted by James Cooper, Sales Engi 
neer, National Electric Welding Machine 
Co 

A second session dealing with arc, gas 
welding and brazing had as its ‘chairman 
T. B. Jefferson, Editor, The Welding 
Engineer. The chairman gave a brief 
talk outlining the importance of welding 
in the war effort together with recent 
developments in welding and brazing 
Following this there was an ‘‘Information 
Please’’ session in which T. B. Jefferson 
acted as moderator with the following 
“experts” to answer questions relating 
to various welding, cutting and brazing 
problems presented by the audience: L. 
S. McPhee, Welding Supervisor, Whiting 
Corp.; M.H. Wigton, Research Engineer, 
Bastian-Blessing Co.; R. L. Kohlbry, 
Vice-President, Machinery Welder Corp.; 
W. C. Pearson, Welding Supervisor, 
Westinghouse Electric & Mfg. Co.; E. R 
Seabloom, Supervising Engineer, Crane 
Co.; J. B. Quigley, Welding Engineer, 
Graver Tank & Mfg. Co.; and Dudley 
Rice, Sales Engineer, Eutectic Welding 
Alloys. 

Eric R. Seabloom, in addition to being 
co-chairman of the War Production Con- 
ference, presented a paper entitled ‘‘Hard 
Facing for Improved Performance at 
High Temperatures,” in a panel sponsored 
by the American Society for Metals 
Leslie S. McPhee was chairman of the 
exhibit committee of the Conference 
Irving Carlson was Chairman of the 
welding panels. 


CINCINNATI 


The regular monthly meeting was held 
on Monday, March 19th, at the Engineers 
Club, and was addressed by T. B. Jeffer 
son, Editor of The Welding Engineer, who 
spoke on ‘Welding in the Post-War 
World.” Mr. Jefferson also told about 
his experiences at Peck Dam where weld 
ing played a very important part in the 
maintenance of earth-moving equipment 

T. (Tom) E. Raftery, one of Cincinnati 
Section’s charter members been 
transferred to Los Angeles by The Linde 
Air Products Co. He was a Past-Chair 
man of this Section and had served in all 
its offices. His many friends will be glad 
to know his eighteen years’ service to the 
welding industry have been rewarded with 
this promotion 

sSecause Rowan Gilbreath, Vice-Chair 
man, has been transferred to Indiana, the 
following changes in officers has been 
made: Ernest F. Cahn to Vice-Chairman; 
Larrey E. Sherman to 7 reasurer; Wm. F. 
Pahner to Secretary (R. R. No. 1, Box 
$5A, Sharonville, Ohio). 
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COLUMBUS 


The April meeting held or 
13th, at the Southern Hotel 


by a dinner at which Lt. Jol rda 
the Columbus Fire Dept. wa 
speaker The technical s id 
its speaker T. B. Jefferson, | 

Welding Engineer, who spok« 


in the Post-War World.”’ 


DETROIT 


At a joint meeting of the Det 
and the Detroit Junior Boar 
merce and the Society for the 
ment of Management, hel Mar 
14th, James F. Lincoln, Presi if 
Lincoln Elec. Co. of Clevel 
presented an interesting addr: 
Incentives Affect the Futur: 
Enterprise.”” Mr. Lincoln’s tal 
the correct application of Wage |: 
tives—the personnel problen 
the production problems it licks, a 
governmental problems it bring 

Dinner at 6:30 P.M. in tl 
hall of Horace H. Rackham Ed 
Memorial was followed by the meetir 
in the large auditorium 


INDIANA 


The March meeting was held or 
23rd at the Y.M.C.A. at Andersor 
D. Gordon, Sales Manager of the Pr 
gressive Welder Co. of Detroit, gave a very 
interesting talk, well illustrated by slide 
on “Welding as It Affects Design 
Following the talk, films on Europea 
war scenes, the V-bomb and Major 
League baseball were shown 


KANSAS CITY 


O. F. Wilkinson, Supervisor of the Aj 
plied Engineering Department, St. Lous 
Office, Air Reduction Sales Co., present 
a paper on “Welding and Cutting 
Locomotive Maintenance”’ at the Mar 
20th meeting. His excellent slides clear!) 
illustrated the many ways welding 
cutting can be used not only in mai 
tenance and repair work on locomotiv' 
but also in the fabrication of new units 

Two recent Navy sound films wet 
presented, ‘‘Target—Japan”’ and “Pact! 
Fire Power.” 


LEHIGH VALLEY 


The’April meeting of the Lehigh Vall 
Section was held on the 2nd at Hot 
tethlehem, Bethlehem, Pa 
speaker to be introduced by Chasmma 
Kenworthy was Clyde T. Bishofi, Chara 
ter Analyst of Allentown, Pa is t 
was interesting, entertaining a 
tional. Mr Bishoff explained t! 
of character analysis from handwrittts 
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WELDERS KNOW THEY’RE Usié/orm 
...WE KNOW WHY... 


e Stainless steel fabricators are rapidly finding out one fact about 
PAGE- Allegheny stainless steel electrodes. 

They can be depended upon for uniformity. 

We know why they’re uniform. It is because of our rigid control of every 
manufacturing process—from drawing the wire to final inspection of the 
finished electrode . .. constant check on wire and coating. . . frequent 
tests under actual working conditions. 


Experienced welders take PAGE uniformly high quality for granted. 


In addition to a complete line of stainless steel, your PAGE distributor 
offers a wide range of PAGE Hi-Tensile electrodes and gas welding rods. 
The benefit of long experience in selecting the one best rod for each 
welding job is yours when you 


Get in touch with Page! 
Welding Stainless Steel? ‘This booklet contains much 
new, up-to-date information on the subject. Ask your PAGE 
distributor for a copy. Or, if you prefer, write to the fac- 
tory in Monessen, Pa. 
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aud made persoual analyses of specimens 
submitted by the audience. 

The second and principal speaker was 
A. N. Kugler of the Air Reduction Sales 
Co. of New York, who spoke on “Jigs and 
Fixtures.’’ Mr. Kugler pointed out that 
in these days of mass production methods, 
jigs and fixtures play a vital role in secur 
ing speed of production and uniformity of 
product. 


LOS ANGELES 


The March dinner meeting of the 
Los Angeles Section was held March 15th 
at Scully’s Restaurant. The coffee talk 
was made by Roy Tadd, Manager, Weld- 
ing and Abrasive Division, Ducommon 
Corp., of Los Angeles. His subject was 
‘Do We Know Too Much About Weld- 
ing?’ He very aptly disclosed the moti- 
vating forces behind progress in welding 
and how these do not exist when we 
know too much 

Principal speakers, both on the subject 
of polarized light, were Alex P. Mara- 
dudin, Materials Engineer, Standard Oil 
Co. of California, and Joseph Auffman, 
Welding Engineer, Western Pipe and 
Steel Co., Los Angeles Shipbuilding 
Division. 

Mr. Maradudin’s subject was ‘‘Stress 
Distribution with Polarized Light.’’ He 
described the discovery and development 
of polarizing lenses. Also discussed were 
the principles concerning their use for 
detection of stress. Demonstrations were 
made by use of contour sections and pro 
jection on a screen. 

Mr. Auffman discussed the use of scale 
models for stress analysis in his talk on 
‘Practical Demonstrations of Use of 
Polarized Light on Model Ship Sections.’’ 
He demonstrated with several typical 
ship sections the detection and pursuit 
of stresses to their ultimate point of 
accumulation 

Showing of the Air Force film, ‘‘Combat 
America,’’ concluded the meeting 


LOUISVILLE 


The Louisville Section’s dinner meeting 
was held on Tuesday evening, March 27th, 
with Charles H. Jennings, of the Westing- 
house Electric and Mfg. Co., being the 
guest of honor. His subject, ‘Welding 
Distortion,” delightfully headlined the 
evening’s activities held in conjunction 
‘with 5 Kentuckiana Authors’’ who read 
their own compositions. The “Big Voice"’ 
Mr. Jennings) blended very very har 
moniously—in time and cadence—with 
the ‘“‘Little Voices’ (Messrs. Hardy, 
Heitz, Moore, Plinke and Armstrong) for 
one of the most interesting of our many 
dinner meetings according to our master 
of ceremonies, Mr. R. E. Fritsch, who 
incidentally is president of Tube-Turns, 
Inc. 

The five compositions (reading time, 
5 min. each) were more or less an experi- 
ment in seeking diversification and the 
entertainment value—in applause and 
belly-laughs—more than fulfilled our 
expectations and rounded out an enjoyable 
evening. 

Appropriate dinner music, donated by 
W. M. Reed, President of American Air 
Filter Co., set the tempo for the occasion 
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by the rendition of popular songs and 
melodies. 

Mr. Jennings’ emotions struck a high 
note when presented a Certificate of 
Appreciation, appropriately framed for 
wall decoration, by Theodore H. Lewis, 
chairman of the Louisville Section. 


MARYLAND 


A. C. Earbeck, Welding Technician of 
T. A. Canty Co., Baltimore was the 
guest speaker at the March 16th meeting 
Mr. Earbeck presented an _ illustrated 
address on “‘The Future of the Welding 
Operation in Baltimore,’’ which was well 
received. Thirty-five members and guests 
attended the meeting; 16 attended the 
dinner which preceded the meeting at 
the Engineers Club 


MILWAUKEE 


The regular monthly meeting was held 
on March 23rd at the Ambassador Hotel 
Charles H. Jennings of the Westinghouse 
Electric and Mfg. Co., E. Pittsburgh, Pa., 
spoke on the subject ‘Distortion Problems 
in Welding.’’ Typical examples of distor 
tion were discussed and recommended 
methods of preventing same were outlined 


NEW JERSEY 


The subject of ‘‘Hard Surfacing’ was 
the topic for discussion at the regular 
meeting of the New Jersey Section held 
at the Essex House, Newark, on March 
20th 

E. Kelly, of the Haynes Stellite Co., was 
the guest speaker and gave a very instruc- 
tive paper on the commercially available 
types of hard-facing materials as well as 
pointing out many specific uses of the 
materials in assisting the national ‘‘War 
on Wear.” Data sheets were passed out 
to the audience containing information 
on the characteristics of several grades of 
materials which would assist in their 
proper use in local industry. An audience 
of 125 attended with 45 joining in the 
dinner prior to the meeting 

The usual ‘‘Information Please Session”’ 
was conducted by C. Hansen, of the 
Foster Wheeler Corporation, Carteret, 
N. J. The discussion brought out several 
interesting which were well 
covered in open floor discussion 

In addition, the Lincoln Electric Co 
film entitled ‘‘Magic Wand of Industry 
Are Welding” was shown and favorably 
received 


problems 


NEW YORK 


The April 10th meeting was held at the 
Engineering Societies Building on the 
general subject of ‘Underwater Welding 
and Cutting’’ and was of sufficient interest 
to attract an audience of approximately 
250. 

The meeting opened at 7:30 with the 
Half-Hour Question-and-Answer Period 
conducted by H. R. Morrison, The Linde 
Air Products Co., New York. 

Charles Kandel, Craftsweld Equipment 
Corp., manufacturer of underwater cutting 
equipment, was Technical Chairman. 
After a few general remarks on the use of 
underwater cutting and welding and 
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salvage operations, Mr. Kande! 
Capt. F. H. Whitaker, USN 

scribed the raising and dry-do 

U.S.S. “Oklahoma” at P: 

following the sinking of th ' 

December 7, 1941. At the tj 

work, Capt Whitaker wa 

Superintendent at Pearl Har 

spoke with first-hand familiarity of 4 

work. His talk was illustrat wit] 

slides taken at various stages j, 
and showing the general technica] 
of the work 

Ensign J. F. Martin, U.S.N_] 
instructor in the diving school 
York, talked from his experie: 
diver on the “Oklahoma” job 
in the Aleutians and elsewhere 

Mr. Kandel traced the general hist,; 
of the development of underwater cuttiy 
and welding equipment and showed ¢t 
various types of equipment that ar 
use today for this type of work. Heealsy 
gave certain data on the speeds and ga 
consumption required. Mr Charles 
Cooper, Welding Engineer of Metal an 
Thermit Corp., discussed the develop 
of arc-oxygen cutting 


iSpects 


equipment 

welding equipment for underwater work 

Capt. F. M. Seymour, U.S.A. Engineer A tem 
Corps, although unadle to attend himself weld 
sent a short paper which was read at | 


meeting and which set up some pri 
for the design and construction o 
ment for salvage work 

Capt. E. Ellsberg, U.S.N., gavea ra 
talk on salvage operations, expressing his 
opinions on the relative merit 
various types of underwater welding and 
cutting equipment. Capt. Ellsberg was 
probably the best known of the 
prior to the meeting because of 
licity that has been given to hi rk as 
salvage superintendent in Africa am 
parts of the world and as author 
books 

Following the talks, a diver was dressed 
in full equipment on the plat! 
operation requiring more than te: 
although normally performed in somewhat 
less time, but one that was of cor rable 


interest to the audience. 


NORTHERN NEW YORK 


Dinner at the White House [aver 
preceded the March 22nd meeting hel 
at the Locomotive Club, Schenectady Weldi 
G. O. Hoglund, of the Aluminuw Stud 
Co. of America, spoke on ‘‘Welding Alu 
Magnesium.”’ His tall 
illustrated by siides and a film, “I! 

Weld Aluminum.”’ Seventy-four 
and guests were present 


num and 


NORTHWEST 


William Watts, Research Metallurg 
of The Falk Corp., discussed tet 
Castings, Their Use in Weldment 
the April 4th meeting. 

“The Magic Wand of Industry 4! 
Welding,” a technicolor and sound { 
picture produced for The Lincoln }! 
Co., was shown 


OKLAHOMA CITY 


The March meeting held on the 2-" 


at the Biltmore Hotel was addr 
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A template is used in welding studs to parts. Studs are 
welded through holes onto casing, insuring accuracy of 
pacing. Nelson Production Stud Welding Units, weld- 

nted on pneumatic cylinders and arbors, are also 


where continuous production of parts is required 


Inspection plates of all kinds are welded in any position with the portable 


Nelson welder. Light in weight and easy to handle, it may be used ¢ 


thciently 


method— 


in any location. Welds produced are as strong as any hand-welding 
have consistent weld fillets. 


Welding inspection door on 
industrial furnace through 
template. All arc timing is 
automatically controlled, 
producing consistent 
welds. Write today for 
Welding inspection agin f all types is an ideal stud application catalog and complete 


de t uls 


welded at desired centers to cover flange and cover se- 


red with nuts No holes in casing ... close tolerances held 


For catalog and prices write to 


NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 


Dept. J, 440 Peralta Ave., San Leandro, Calif, 


Easte pre ent wit 


: Camden Stud Welding Corp. 


Dept. 122, 1416 So. Sixth St., Camden, N. J. 
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and made personal analyses of specimens 
submitted by the audience. 

The second and principal speaker was 
A. N. Kugler of the Air Reduction Sales 
Co. of New York, who spoke on “‘Jigs and 
Fixtures.’”’ Mr. Kugler pointed out that 
in these days of mass production methods, 
jigs and fixtures play a vital role in secur 
ing speed of production and uniformity of 
product. 


‘LOS ANGELES 


The March dinner meeting of the 
Los Angeles Section was held March 15th 
at Scully’s Restaurant. The coffee talk 
was made by Roy Tadd, Manager, Weld- 
ing and Abrasive Division, Ducommon 
Corp., of Los Angeles. His subject was 
“Do We Know Too Much About Weld- 
ing?’’ He very aptly disclosed the moti- 
vating forces behind progress in welding 
and how these do not exist when we 
know too much 

Principal speakers, both on the subject 
of polarized light, were Alex P. Mara- 
dudin, Materials Engineer, Standard Oil 
Co. of California, and Joseph Auffman, 
Welding Engineer, Western Pipe and 
Steel Co., Los Angeles Shipbuilding 
Division. 

Mr. Maradudin’s subject was “Stress 
Distribution with Polarized Light.’’ He 
described the discovery and development 
of polarizing lenses. Also discussed wert 
the principles concerning their use for 
detection of stress. Demonstrations were 
made by use of contour sections and pro 
jection on a screen 

Mr. Auffman discussed the use of scale 
models for stress analysis in his talk on 
‘Practical Demonstrations of Use of 
Polarized Light on Model Ship Sections.”’ 
He demonstrated with several typical 
ship sections the detection and pursuit 
of stresses to their ultimate point of 
accumulation 

Showing of the Air Force film, ‘‘Combat 
America,”’ concluded the meeting 


LOUISVILLE 


The Louisville Section’s dinner meeting 
was held on Tuesday evening, March 27th, 
with Charles H. Jennings, of the Westing- 
house Electric and Mfg. Co., being the 
guest of honor. His subject, “‘Welding 
Distortion,”’ delightfully headlined the 
evening’s activities held in conjunction 
“with 5 Kentuckiana Authors’’ who read 
their own compositions. The “Big Voice”’ 
(Mr. Jennings) blended very very har 
moniously—in time and cadence—with 
the ‘‘Little Voices’? (Messrs. Hardy, 
Heitz, Moore, Plinke and Armstrong) for 
one of the most interesting of our many 
dinner meetings according to our master 
of ceremonies, Mr. R. E. Fritsch, who 
incidentally is president of Tube-Turns, 
Inc. 

The five compositions (reading time, 
5 min. each) were more or less an experi- 
ment in seeking diversification and the 
entertainment value—in applause abd 
belly-laughs—-more than fulfilled our 
expectations and rounded out an enjoyable 
evening. 

Appropriate dinner music, donated by 
W. M. Reed, President of American Air 
Filter Co., set the tempo for the occasion 
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by the rendition of popular songs and 
melodies. 

Mr. Jennings’ emotions struck a high 
note when presented a Certificate of 
Appreciation, appropriately framed for 
wall decoration, by Theodore H, Lewis, 
chairman of the Louisville Section. 


MARYLAND 


A. C. Earbeck, Welding Technician of 
T. A. Canty Co., Baltimore. was the 
guest speaker at the March 16th meeting 
Mr. Earbeck presented an _ illustrated 
address on ‘‘The Future of the Welding 
Operation in Baltimore,”’ which was well 
received. Thirty-five members and guests 
attended the meeting; 16 attended the 
dinner which preceded the meeting at 
the Engineers Club 


MILWAUKEE 


The regular mouthly meeting was held 
on March 23rd at the Ambassador Hotel 
Charles H. Jennings of the Westinghouse 
Electric and Mfg. Co., E. Pittsburgh, Pa., 
spoke on the subject ‘Distortion Problems 
in Welding.”’ Typical examples of distor 
tion were discussed and recommended 
methods of preventing same were outlined 


NEW JERSEY 


The subject of ‘Hard Surfacing’’ was 
the topic for discussion at the regular 
meeting of the New Jersey Section held 
at the Essex House, Newark, on March 
20th 

E. Kelly, of the Haynes Stellite Co., was 
the guest speaker and gave a very instruc 
tive paper on the commercially available 
types of hard-facing materials as well as 
pointing out many specific uses of the 
materials in assisting the national ‘‘War 
on Wear.” 
to the audience containing information 
on the characteristics of several grades of 
materials which would assist in their 
proper use in local industry. An audience 
of 125 attended with 45 joining in the 
dinner prior to the meeting 

The usual ‘‘Information Please Session’’ 
was conducted by C. Hansen, of the 
Foster Wheeler Corporation, Carteret, 
N. J. The discussion brought out several 
interesting problems which were well 
covered in open floor discussion 

In addition, the Lincoln Electric Co 
film entitled ‘‘Magic Wand of Industry 
Are Welding’’ was shown and favorably 
received 


Data sheets were passed out 


NEW YORK 


The April 10th meeting was held at the 
Engineering Societies Building on the 
general subject of ‘‘Underwater Welding 
and Cutting”’ and was of sufficient interest 
to attract an audience of approximately 
250. 

The meeting opened at 7:30 with the 
Half-Hour Question-and-Answer Period 
conducted by H. R. Morrison, The Linde 
Air Products Co., New York. 

Charles Kandel, Craftsweld Equipment 
Corp., manufacturer of underwater cutting 
equipment, was Technical Chairman. 
After a few general remarks on the use of 
underwater cutting and welding and 
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salvage operations, Mr. Kandel j 
Capt. F. H. Whitaker, U.S.N 
scribed the raising and dry-do 
U.S.S. “Oklahoma” at 
following the sinking of t¢) 
December 1941. At the 
work, Capt Whitaker wa 
Superintendent at Pearl Har 
spoke with first-hand familiarit, 
work. His talk was _ illustrat wit 
slides taken at various stages i) ' 
and showing the general technical aspecs 
of the work. 

Ensign J. F. Martin, U.S.N)} 
instructor in the diving school 
York, talked from his experi 
diver on the “Oklahoma’’ job 
in the Aleutians and elsewher: 

Mr. Kandel traced the general histo; 


of the development of underwater cutting 
and welding equipment and showe: ‘ 
various types of equipment that ar 
use today for this type of work. Heals 
gave certain data on the speeds and gas 


consumption required. Mr CI 
Cooper, Welding Engineer of Meta 
Thermit Corp., discussed the devel 
of arc-oxygen cutting equipment 
welding equipment for underwat rk 
Capt. F. M. Seymour, U.S.A. Engineer A te 
Corps, although unadle to attend If ; 
sent a short paper which was read at 1 
meeting and which set up some pri: 
for the design and construction of 
ment for salvage work 

Capt. E. Ellsberg, U.S.N., gavea 
talk on salvage operations, expr: 


opinions on the relative merit 
various types of underwater weldi 
cutting equipment. Capt. Ells! 
probably the best known of the 
prior to the meeting because of t 


licity that has been given to his work as 
salvage superintendent in Africa 
parts of the world and as author of several 
books 

Following the talks, a diver was dressed 


in full equipment on the platfor iI 
operation requiring more than ten minutes 
although normally performed in somewhat 
less time, but one that was of considerabl 
interest to the audience. 


NORTHERN NEW YORK 


Dinner at the White House laver 
preceded the March 22nd meet 
at the Locomotive Club, Sche tady 
N. ¥. G. O. Hoglund, of the Alum 


Co. of America, spoke on ‘‘Welding Alu 
num and Magnesium.” His tal! 
illustrated by slides and a film, ‘Ho 
Weld Aluminum.’ Seventy-four met 
and guests were present 


NORTHWEST 


William Watts, Research Metallurgs' 
of The Falk Corp., discussed ~~‘ 
Castings, Their Use in Weldment it 
the April 4th meeting. 

“The Magic Wand of Industry A" 
Welding,” a technicolor and sound mol! 
picture produced for The Lincoln ! 
Co., was shown. 


OKLAHOMA CITY 


The March meeting held on t! 


at the Biltmore Hotel was addr 
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A template is used in welding studs to parts. Studs are 
welded through holes onto casing, insuring accuracy of 
cing. Nelson Production Stud Welding Units, weld 


nted on pneumatic cylinders and arbors, are also 


where continuous production of parts is required 


Inspection plates of all kinds are welded in any position with the portable 


Nelson welder. Light in weight and easy to handle, it may be used ethciently 


in any location. Welds produced are as strong as any hand-welding method— 
have consistent weld fillets. 
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Welding inspection door on 
industrial furnace through 
template. All arc timing is 
automatically controlled, 
Aver producing consistent 
welds. Write today for 
, Welding inspection covers of all types is an ideal stud application catalog and complete 
x Studs are welded at desired centers to cover flange and cover se- details. 
0a: cured with nuts. No holes in casing . . . close tolerances held. 
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O. F. Wilkinson, Supervisor, Applied 
Engineering Department, Air Reduction 
Sales Co., St. Louis, Mo., on “Welding 
and Cutting in Locomotive Maintenance.’ 


PASCAGOULA 


In an unusually enlightening address 
of interest to all shipbuilding people, E. B. 
Thompson, Sales Engineer of the A. O 
Smith Corp. of Houston, Texas, discussed 
the past, present and future of welding, 
at the regular monthly dinner meeting of 
the Pascagoula Section of the AMERICAN 
WELDING Society in the USO Hall in 
Pascagoula, Tuesday night, March 27th. 

The business session at 8 o'clock was 
preceded by an appetizing steak dinner 
at 7 o’clock, with fifty Socrery members 
and others in attendance. W. B. Bowen, 
Ingalls Welding Superintendent and 
Chairman of the Pascagoula Section, 
opened the meeting and introduced three 
members of the Mobile Section who were 
guests of the group. 

The subject of Mr. Thompson’s talk 
was ‘‘What the A. O. Smith Corporation 
Is Doing in Welded Construction.’”’ He 
pointed out that the future of welding 
appears very bright, and that we will tend 
more and more to use high-tensile, low- 
alloy steels in order to lighten, to a con- 
siderable degree, the weight of future 
welded products. His talk was illustrated 
with a large number of clear photographic 
views thrown on the screen. The Smith 
Corp. is one of the pioneer companies in 
the welding industry. 

Robert H. Mach, Chief Planning Engi- 
neer of the Ingalls Shipbuilding Corp., 
spoke at the monthly dinner meeting of 
the Section, held at the USO Tuesday 
night, April 24th. His talk dealt with 
‘Diesel Electric Locomotives.’ 


PEORIA 


A Ladies’ Night Dinner Dance was held 
by the Peoria Section on March 17th 
and was attended by 125 couples. Herman 
Hampy’s orchestra provided the music 
for both the dinner and the entertainment 
which followed. While Margaret Ehrhart 
sang Irish songs, she passed green carna- 
tions to the ladies and then to the men. 
Since it was Ladies’ Night, door prizes 
were given only to the ladies. John 
Fisher sang ‘‘My Wild Irish Rose.’ 


PHILADELPHIA 


An occasion which will be long re- 
membered was the Twenty-fifth Anni 
versary Dinner of the Philadelphia Section 
held at the Engineers Club Auditorium, 
Monday evening, March 19th. The 
Program Committee, composed of W. W 
Barnes, R. D. Thomas and T. M. Jackson, 
started the evening off with a reception 
for the guests which was followed by an 
excellent roast beef dinner. 

The Philadelphia Section was the first 
Section of the Society, organized 6n 
February 26, 1920. On that occasion, the 
principal speaker was Dr. Comfort Avery 
Adams, then President of the AMERICAN 
WeELpING Society. William W. Barnes 
was appointed chairman of the Organiza- 
tion Meeting and H. J. Grow, Secretary. 

The first general meeting was held on 
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March 11, 1920, with some S800 persons 
in attendance. 

Affiliation was made with the Engineers 
Club of Philadelphia, which has since 
been the permanent headquarters of the 
Section. 

On the occasion of the 25th Anniversary 
it was entirely fitting that William W. 
Barnes was appointed Master of Cere 
monies. Mr. Barnes introduced the Past- 
Chairmen of the Philadelphia Section, 
starting with J. Brogden, who was Chair- 
man during the first year. Quite a number 
of the Past-Chairmen were present, 
including the following: 

J. Brogden (1920), J. W. Meadowcroft 
(1924), P. A. L. Maurhoff (1925 and 
1926), R. D. Thomas (1927 and 1928), 
J. J. Dunne (1929 and 1930), L. H 
Christensen (1931 and 1932), W. F. 
Carson (1935), C. I. MacGuffie (1936), 
T. M. Jackson (1937), H. R. Salisbury 
(1939), H. W. Pierce (1942). 

Among the National Officers who were 
present and presented brief addresses 
were President A. C. Weigel and National 
Secretary M. M. Kelly. 

Among the honored guests were J. W 
Meadowcroft, R. D. Thomas, T. M 
Jackson, W. W. Barnes, Joel Brogden, 
E. F. Enright and L. H. Christensen, all 
of whom were among the founder members 
of the Socrety. Other honored guests 
were R. E. McFarland, Past-Chairman of 
the Chicago Section, Dr. Wm. Theisinger, 
recently nominated as District Vice- 
Chairman for the 2nd District, and W 
Spraragen, Editor 

Dr. Samuel Steinmetz, prominent Epis 
copal rector of Trenton, N. J., was the 
after-dinner speaker and entertained the 
200 members and guests with a series of 
amusing stories and incidents, and at the 
same time brought home the need for 
looking ahead rather than backward and 
the necessity for mutual cooperation 
understanding and faith. 

As at the Organization Meeting twenty- 
five years ago, Dr. Comfort Avery Adams 
was the principal speaker. Dr. Adams 
traced the origin of the AMERICAN WELD- 
ING SOCIETY as an outgrowth of the work 
of the Welding Committee of the Emer- 
gency Fleet Corporation. He briefly re- 
viewed the twenty-five years of accom- 
plishment of the Society and paid special 
tribute to two departed members—past 
presidents—Samuel Wylie Miller and 
Charles A. McCune. 

Dr. Adams also stressed the research 
work of the SocreTy under the present 
Welding Research Council and under the 
American Bureau of Welding. He also 
referred to the first Journal published by 
the Society and some of the questions 
which were raised in that issue. He paid 
tribute to the work of H. M. Hobart, now 
retired, who at that time was Chairman 
of the University Research Committee. 

Final meeting of the season will be held 
on May 21st at the Engineers Club. A 
B. Kinzel, Union Carbide and Carbon 
Co., will speak on ‘‘Recent Metallurgical 
Developments.” 


PORTLAND, ME. 


The Portland Section held its March 
meeting on the 29th at the Elks Home. 
The 42 who were present enjoyed a semi- 
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shore dinner and heard a fine a 
Prof. P. E. Kyle of Massach: 
stitute of Technology, on “\ 
of Welding.” Slides were used { 
tion and nearly everyone enter © the 
open discussion which followed : 


ROCHESTER 


Charles H. Jennings of the West inghoy 
Electric & Mfg. Co., discussed 1 th 
“Distortion Problems in Weld; 

April 9th meeting held in ¢) 0 
Strong Auditorium, University of Ro 
ester River Campus Fundamental 
controlling the distortion resu|t 
welding were considered both from tty 
theoretical and practical aspects. Residual 
stresses and methods of eliminating ¢} 
were discussed 


ST. LOUIS 


The regular monthly meeting id 
on March 9th at the Engineers’ Clut 
‘Metallurgy in Welding’’ was presented 
by R. B. Lincoln, Director, National Weld 
Testing Bureau, a Division of Pittsburg! 


Testing Laboratory. Mr. Lincoln’s talk 
was profusely illustrated with slides, and 
presented in a manner so that it wa 


completely understood by everyo 
present. 

The St. Louis Section is sponsorin 
monthly publication entitled ‘Welding 
Sparks,”’ the first issue of whic! 
dated March 1945 


SAN FRANCISCO 


The February meeting of the San Fra: 
cisco Section was held at the Bethleher 
Steel Co, Fabricating Division Plant 
Alameda, Calif., on Friday, February 23rd 
Chairman C. M. Doggett presiding 
There were 123 members and guests 1 
attendance. 

R. E. Gauthier, District Enginee 
Bethlehem Steel Co., addressed 
assembly 

The meeting adjourned at 9:15 P.M 
Immediately thereafter, the group wa 
escorted through the Fabricating St 
Division ‘Plant and aboard the largest 
troop ships ever built on the Pacific Coast 

Orchids to Mr. Zuckerman and his co 
workers for the very excellent manner 1 
which this tour was conducted 


SOUTH TEXAS 


George L. Wiley, Welding Engi 
Big Three Welding Equipment ‘ 
talked on “Positioned Welding” at th 
March 16th meeting. The Harnischieget 
Corp. furnished very interesting 4! 
educational pictures on ‘‘New Horizons 
in Welding.”’ 


SYRACUSE 

Walter T. Brooking of R. G. ! out 
neau, Inc., was the guest speaker at tie 
April 12th meeting held at the Syracus 


Mus um of Fine Arts. Mr. Brookmg> 


subject was on “Arc Welding Producti! 
of Heavy Earth Moving Equipm: 


ar 


a 
\ 
k 
+g 
No 
we 
suc 
34 
3 
aw 
at 
joi 
ta 
wi 
tu 
= 
us 
AY 
M 


= 


- & 


a 


a 


ding 


No other welding or brazing process affords EUTECTIC Low Temperature Welding, 


ing welders such a combination of advantages at the most revolutionary welding development 
$i such low bonding temperatures (as low as of modern times, enables you to weld joints 
ex 340°F) and little heat consumption. at temperatures below the fusion points of 


Metallurgists and welders have long been base metals—eliminating the many hazards 


ox aware of the tremendous advantages welding of high temperature fusion welding. 
it at Low Temperatures would have in metal All metals can be joined by the EUTECTIC 


joining. If it were possible to gain the advan- _— process. No special skill is required . . . no ex- 
tage of the strong bond formed by fusion tensive training needed. All standard meth- 
welding without resorting to high tempera- ods of heating are employed: Gas—Arc—Fur- 
tures, the ideal in welding would be achieved _ nace and others in combination with the new 


and an all-round better weld obtained. EUTECTIC Welding Rods and Fluxes. 
Ci If you have Oxy-Acetylene or Arc welding equipment all you need is an assortment of Eutectic 
the Rods in order to add this important improvement to your equipment. Get the facts today! Fill 
pot? in the coupon at once for full information. 


EUTECTIC WELDING ALLOYS COMPANY 
40 Worth Street, New York 13, New York Room 1110F 
Please send me full information for purchasing an introductory 


assortment of important Eutecrods for production . . . Salvage 
and Maintenance welding. 
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TIDEWATER 


he regular monthy 
ridewater Section of the 
WELDING SocIETY was held Tuesday, 
March 13th, at 8:00 P.M. in the Fleet 
Reserve Hall, 305 High St., Portsmouth, 
Va 

rhe meeting was called to order by 
C. ©. Barham, chairman, who also 
introduced the speaker, A. N. Kugler, 
representative of Air Reduction Sales Co., 
New York. 

Mr. Kugler gave a very interesting and 
educational lecture on welded jigs and 
fixtures, and general gas welding and 
brazing practices, which he illustrated by 
the use of lantern slide pictures. He also 
related various experiences he has had in 
his line of work, during the vast expansion 
period of production; and the many 
miracles that have been performed, by 
the use of jigs, and the various metal 
cutting and welding equipment 

The meeting was adjourned, and light 
refreshments were served 

Approximately 50 members and guests 
were present. 


the 
AMERICAN 


meeting of 


TULSA 


The following officers and directors have 


BOSTON 


Avery, Paul F. (B), Avery & Saul Co, 
297 Dorchester Ave., S. Boston 27, 
Mass. 

Bell, Frederick J. (C), 243 North St., 
Saco, Me. 

Foley, Thomas F. (C), Avery & Saul Co., 
297 Dorchester Ave., S. Boston 27 
Mass. 

Harris, Chapin E. (B), Avery & Saul Co., 


297 S. Dorchester Ave., S. Boston 27, 
Mass. 
Hutchins, Roger D. (C), Northwood 


Ridge, N. H. 

Johnson, Richard C. (B), Avery & Saul 
Co., 297 Dorchester Ave., S. Boston 
27, Mass. 

La Plant, Chas. F. (B), Avery & Saul 
Co., 297 Dorchester Ave., S. Boston 
at. Mass. 

Purdy, F. J. (C), 81 Jaffrey St., E 
mouth, Mass. 

Scott, Roger M. (C), New England Butt 
Co., 304 Pearl St., Providence, R. I 

Shelton, Albert E. (B), 308 Lake §t., 
Belmont, Mass. . 

Taylor, Van Ness (B), Avery & Saul Co., 
297 Dorchester Ave., S. Boston 27 
Mass. 

Walsh, Thomas B. (B), Avery & Saul Co., 
297 Dorchester Ave., S. Boston 27, 
Mass. 


Wey 


been elected by the Tulsa Section and have 
taken office as of March 15th: 

Chairman, James G. MclIlhiney; Vice 
Chairman, R. L. Looney; Secretary, James 
B. Davis; Treasurer, Cecil Wells 

Directors; H. E. Krause, J. F. McKel- 
vey, J. C. Holmberg and F. D. Davenport. 

Directors who have 1 more year to serve; 
Emil C. Hinkefent, Parker Patterson, J. C. 
Mckinley and Jake Neet 


WASHINGTON, D. C. 


At the regular monthly meeting held 
on the 13th of March, Mr. Ira T. Hook, 
Research Engineer, American Brass Co., 
addressed the members and guests on the 
subject ‘‘Copper and Copper Alloys in 
War and Many important 
properties of the metals were interestingly 
presented by a color film, ‘“‘Copper Goes 
to War.” A most interesting discussion 
period followed. 


Peace.”’ 


WESTERN MASSACHUSETTS 


Mr. Arthur Gray, of the Haynes Steel 
Co., was the guest speaker at the Feb 
ruary meeting. Mr. Gray presented an 
excellent talk on hard surfacing with vari- 


List of New Members 


March 1 to March 31, 1945 


BRIDGEPORT 


Skibo, Joseph R. (B), Laurel Pl., Derby, 
Conn 


BRUNSWICK 


Bates, Ralph L. (B), 6053 Drive 6, Bruns- 
wick, Ga. 


CHATTANOOGA 


Lincoln Ave. 


Jones, Albin O. (8), 327 
S., Fayetteville, Tenn 


CHICAGO 


Carlson, W. G. (C), 3753 Janssen Ave., 
Chicago 13, Ill 

Dewees, C. B. (C), P. O. Box 233, Claren- 
don Hills, Ill. 

Fisher, A. (B), 6601 S. Oak Park, Chicago 
38, Ill 

Foley, Russell W. (B), Foley & Lavish 
Eng. Co., 2219 W. Ogden Ave., Chicago 
12, Ill 

Foley, Wm. J. (B), 
Prods. Co., 1109 W 
Chicago 13, 

Fox, Jules J. (C), Lepel High Frequency 
Labs., Inc., 230 E. Ohio St., Chicago 
11, Il. 


Chicago Welded 
Belmont Ave., 
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ous types of rods. His talk wa 
by several excellent slides. A; 
question and answer period { 
sound movie, ‘‘Manufacturer 
Steel,” was presented. Fifty-f) 
and guests were present 


WESTERN MICHIGAN 


L. S. Marsh, Metallurgica] « 


for Inland Steel Co., Chica: 
the March 26th meeting of | 
ou the subject “Why the Ste 


Is Interested in Welding.” A ; 


movie was also shown 


YOUNGSTOWN 


The Youngstown Section | 


meeting of the season on Mar; 


Sixty members and guests hea 
N. Sieger, President 


Detroit, present an interesting | 


“The Story of Resistance 
which was followed by a lively 
J. F. Maine, Vice-President 
No. 4, helped in making thi 


of 


success and brought with him a del 
from the Cleveland Section. Be: 


instrumental in 
turnout from Warren. 


was 


Gregson, Milo August (B), In! 
Harvester Co., East 
E. Moline, Il. 


promoting 


Molin 


Grill, Milton J. (C), 4149 N. Ke 
Ave., Chicago 41, Ill 

Hanert, Edwin (B), 2034 W. Ja 
Chicago 9, Ill 

Hertel, Jerome P. (C), Murray 
Wks. Co., Burlington, Iowa 


Hoeller, Robert L. (C), 7304 5 
Ave., Chicago 21, Ill 


Jorand, Melvir C. (B), 909 W. 
Chicago 20, Lil. 

Lavish, Joseph G. (B), Foley & La’ 
Eng. Co., 2219 W. Ogden Ave., Chicas 
12, Ill. 

Lewis, Fred H. (B), Wall Chemicals D1 
Liquid Carbonic Corp., 3100 5. k 
Chicago, Ill 

Maver, George E. (C), 4940 EF. End Avi 
Chicago 15, Ill 

Nowak, Stanley (8), 4242 W. Adams» > 


Chicago 24, Ill 


Sills, Edward B. (B), Master [nd 


Inc. 2415 S. Prairie Ave., Chi 
Taylor, E. Winthrop (B), 5S. 
Chain Co., 


Villegas, Roman (C), P. O. Box 


Chicago, Ind. 
Yuscka, Paul Andrew (C), 
Ave., Cicero 50, Ill 


180] 
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Ave 


CINCINNATI 


Tinnell, Wayne E. (C), 839 Elberon Ave., 
Cinctt t ati 5. Ohio 


CLEVELAND 


Riley, Joseph (C), Warner & Swasey Co., 
s7()] Carnegie Ave., Cleveland 3, Ohio. 

Braun, J. F. (B), Warner & Swasey Co., 
7) Carnegie Ave., Cleveland 3, Ohio. 

Craig, W. H. (B), Warner & Swasey Co., 
«711 Carnegie Ave., Cleveland 3, Ohio. 

Deucher, Albert E. (B), Albeflo Welding 
Co., 6510 St. Clair Ave., Cleveland 3, 
Ohio 

fox, L. J. (B), Warner & Swasey Co., 
5701 Carnegie Ave., Cleveland 3, Ohio 

Hrabak, Edward (B), Albeflo Welding Co., 
4510 St. Clair, Cleveland, Ohio 

Morley, Edgar (C), Champion Rivet Co., 

108th & Harvard Ave., Cleveland, 
Ohio 

Qldenkamp, Henry A. (B), Warner & 
Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 

Powar, Manuel M. (B), Welding & Cut- 
ting Supply Co., 2401 Carnegie Ave., 
Cleveland 15, Ohio. 

Spisak, A. A. (B), Warner & Swasey Co., 
5701 Carnegie Ave., Cleveland 3, Ohio. 

Williams, James D. (B), Warner & Swasey 
Co., 5701 Carnegie Ave., Cleveland 3, 
Ohio 

Willing, Richard E. (B), Box 3021, Euclid, 
Ohio 


COLUMBUS 


Door, Wm. H., Jr. (B), 77 W. Mayard 
Ave., Columbus 2, Ohio. 

Hyatt, John C. (B), Patton Mfg. Co., 
1802 W. Pleasant St., Springfield, Ohio 

Martin, David C. (C), Battelle Memorial 
Inst., Colurnbus, Ohio. 

McDonald, Solon (C), 7 Elmwood Ave., 
Mt. Vernon, Ohio. 

Reiser, Wm. O. (C), Williams & Co., 
Inc, 31 N. Grant Ave., Columbus, 
Ohio 

Rieppel, Perry J. (C), 350 Kinbrook Dr., 
Worthington, Ohio. 

Thompson, Walter M. (B), Colo. A. S. F. 
Depot, 169 Grant Ave., Grove City, 
{ Ihio 


DETROIT 


Bartch, Maura J. (B), Master Welded 
Prods. Co., 8620 Gratiot, Detroit 13, 
Mich 

Bayer, Peter C. (B), 625 E. Grand Blvd., 

_ Detroit 7, Mich 

Clark, H. R. (B), Ford Motor Co. of 
Canada, Ltd., Windsor, Ont., Canada 

Crampton, Geo. W. (B), La Salle Elec. & 
Mill Supply Co., 1360 Franklin St., 
Detroit 7, Mich 

Cummiskey, M. T. (B), La Salle Elec. 
& Mill Supply Co., 1360 Franklin St., 
Detroit 7, Mich 

Dadson, James C. (C), Robinson Welding 
apply, 1951 E. Ferry St., Detroit, 

fischer, George (C), Harris & Fischer 
_ Wks., 1105 S. Water St., Saginaw, 

Gilbert, Walter E. (B), Detrex Corp., 

_ 13005 Hillview Ave., Detroit 27, Mich. 

Hadley, Fred F. (B), 834 Church St., 
Plymouth, Mich 

Harris, Marshall (C), Harris & Fischer 
“we Wks., 1105 S. Water St.. Saginaw, 
Mich 

Hathaway, B. (B), L. A. Young Steel & 
Wire Corp., 9200 Russell St , Detroit 

ll, Mich 

Johnson, Floyd A. (B), La Salle Elec. & 
Mill Supply Co., 1360 Franklin St., 
Detroit 7, Mich 
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Joiner, W. S. (B), Ford Motor Co. of 
Canada, Ltd., Windsor, Ont., Canada 
Lee, Chas. (B), Ford Motor Co. of Can- 

ada, Ltd., Windsor, Ont., Canada 

Liu, Capt. Ping-Nan (C), Y.M.C.A., 
Flint, Mich. 

Martin, Calvin M. (C), 915 Lapeer St., 
Saginaw, Mich 

Moxlow, Wm. E. (B), La Salle Elec. & 
Mill Supply Co., 1360 Franklin St., 
Detroit 7, Mich. 

McDaniel, Harry K. (C), McDaniel 
Welding, 714 N. Saginaw, Holly, Mich. 

McFadden, T. E. (B), Ford Motor Co 
of Canada, Ltd., Windsor, Ont., Can 
ada 

McKinstry, Thos. O. (B), La Salle Ele« 
& Mill Supply Co., 1360 Franklin St., 
Detroit 7, Mich 

Mullen, Henry A. (8B), 
Plymouth, Mich 

Nelson, G. P., L. A. Young Steel & Wire 
Corp., 9200 Russell St., Detroit 11, 
Mich. 

Rankins, Fred D. (B), Master Welded 
Prods. Co., 8620 Gratiot, Detroit 13, 
Mich 

Renwick, R. J. (B), Ford Motor Co. of 
Canada, Ltd., Windsor, Ont., Canada 

Smith, Louis J. J. (B), La Salle Elec. & 
Mill Supply Co., 1360 Franklin St., 
Detroit 7, Mich 

Sonneborn, Arthur B. (A), Natl. Electric 
Welding Machines Co., 631 Fisher 
Bldg., Detroit 2, Mich 

Stafford, W. (C), Ford Motor Co. of 
Canada, Ltd., Windsor, Ont., Canada. 

Van Hove, H. (B), L. A. Young Steel & 
Wire Corp., 9200 Russell St., Detroit 
11, Mich 

Walker, J. A. (B), Ford Motor Co. of 
Canada, Ltd., Windsor, Ont., Canada 

Wei, Chao-Yung (C), 331 YMCA. 
Flint, Mich 


866 Simpson St., 


INDIANA 


Bauer, Edna B. (C), R. 6, Anderson, Ind 

Grimes, William Frederick (C), 8070 E 
Circle Dr., Dayton 5, Ohio 

Heldt, Orville E. (B), 27 S. Downey Ave., 
Indianapolis, Ind 

Hicks, Earl M. (C), Hicks Body Co., 
510 Indianapolis Ave., Lebanon, Ind 

Wahl, Clarence W. (C), Hicks Body Co, 
510 Indianapolis Ave., Lebanon, Ind 

Wilhelm, O. H. (C), National Cylinder 
Gas Co., 909 N. Capitol Ave., Indian- 
apolis, Ind 

Williams, C. Walter (KB), 345 N 
Ave., Indianapolis 1, Ind 


Ritter 


KANSAS CITY 


Clark, E. E. (C), 
Mo 

Park, C. A. (C), 109 N. Gladstone, Kan 
sas City 1, Mo 


315 W. 9, Kansas City 


LEHIGH VALLEY 
Hendricks, Howard W. (C 


St., Bethlehem, Pa 

Reuber, Tillman H. (B), Allentown Iro 
Wks., 250 N. Third St., Allentown, Pa 

Weindel, Frederick J. (B), L. F. Grammes 
& Sons, Inc., Allentown, Pa 

Wummer, Wm. R. (C), 902 Broadway 
Bethlehem, Pa 


, 614 Ontario 


LOS ANGELES 
Bisbee, Jack E. (C 


Sunland, Calif 
Fraser, Geo. F. (C 
Alhambra, Calif 
Garrison, Wayne (B), 3200 E 
Los Angeles 11, Calif 
Grant, R. J. (C), Wilmington Welding & 


11009 Seoville Ave., 
, 207 S. Electric Ave., 


Slauson, 


LIST OF NEW MEMBERS 


joiler Wks., 115 N 
Wilmington, Calif 

Hite, Glen Thomas (C), 339 W. 55 St 
Los Angeles 37, Calif 

Hoth, H. A. (C), Air Reduction Sales Co., 
2423 E. 58 St., Los Angeles, Calif 

Johannsen, Iver H. (C), 2711 S. Willard, 
Garvy, Calif 

McGrew, Chas. C. (C), 5438 4th Ave., 
Los Angeles 43, Calif 

Moore, Chas. B. (C), 848 N. Dillon St., 
Los Angeles, Calif 

Neighbors, Forrest A. (C), 2653 Pine 
Ave., Garvey, Calif 

Newton, V. C. (C), C. F. Braun & Co., 
1000 S. Fremont St., Alhambra, Calif 

Petralia, Jack J.(C), 25 N. 3rd St., Alham 
bra, Calif 

Smith, Chas. Brent (B), 5916 El Mio 
Dr., Los Angeles 42, Calif 

Stone, Bert L. (B), Hydril Corp., 1000 
Alhambra Ave., Los Angeles 12, Calif 

Uhl, V. A. (C), 427 S. McPherrin Ave 
Monterey Park, Calif 

Vincent, John (C), 5250 Via Corona 
Los Angeles, Calif 

Wilson, H. D. (C), 809 S. Sth St., 
bra, Calif 


Marine Ave., 


Alham- 


LOUISIANA 
Baker, V. O. (B), 


Orleans 20), La 
MARYLAND 


Betz, Talbot H. (B), 5217 
Baltimore 24, Md 

Brocato, Vincent Paul (C), 617 Melville 
Ave., Baltimore 18, Md 

Higinbothom, Francis (C), 5737 First 
Ave., Halethorpe, Md 

Moore, Joseph W. (C), 7215 Harford Rad., 
Baltimore 14, Md 

Zink, John H. (B), Heat & Power Corp., 
428 E. Saratoga St., Baltimore 2, Md 


36 Davis Blvd., New 


Eastern Ave., 


MICHIANA 


Decker, Lee T. (C 
Elkhart, Ind 

Jessup, Kenneth (C 
Dowagiac, Mich 


R R l, Box l i), 


, 306 W. Wayne St., 


MILWAUKEE 


Horton, Chet T. (B), 2724 N 
Ave., Milwaukee 11, Wi 

Te Luidert, Geo. (C Optenberg Iron 
Wks., Cedar Grove, Wi 

Wepfer, Geo. R. (C), 1530 N. 38th St., 
Milwaukee 8, Wis 

Wolfe, M. J. (B), The Wolfe-Kote Co., 


705 Center Ave., Sheboygan, Wis 


Stowell 


NEW JERSEY 


Babish, John P. (C 
Elizabeth, N. J 
Crothers, James D. (C 


, 628 Magnolia Ave., 


, Asbury & Hud 


son Ave., Atlantic Highlands, N. ] 
Forlenza, Al (C), Century Welding & 
Fabricating Co., 33 Adelaide St., Belk 
ville, N. Y 
Funai, George 160-4th Ave, 


Brooklyn 17, N. Y. 
Herbst, H. T. (8), The Linde Air Products 


Co., 686 Frelinghuysen Ave., Newark 5, 


N. J 
Hescock, Ethan A. S. (¢ 
Cranford, N. ] 
Lentoski, Henry (C), 401 N 
E. Orange, N. ] 
Merola, Montano (¢ 
lington, N. J 
Moore, C. R. (C 
N. J 
Ott, Clarence T. (C 
Jersey City, N. J 
Schick, J. J. (C), 78 North Ave., Far 
wood, N ] 


142 Mohawk 
(;rove St 


618 Elm St., Ar 
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, Ironia Rd., Mendham, 


, 1866 Hudson Blvd., 
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Schmidt, Frank (C), 655 Ferry St., New 
ark, N. J 

Visco, Miss Dora C. (C), 252 E. 117th St., 
New York 35, N. Y. 

Yesville, Louis (C), 158 Ward PIL, S. 
Orange, N. J 

Zimmerman, Henry (C), 1942 Ostwood 
Terrace, Union, N. J 


NEW YORK 


Fandel, John P. (C), 153 St. & Cromwell 
Ave., Bronx, N. Y¥ 

Horowitz, Wm. J. H. (B), 739 W. 186 
St., New York 33, N. Y. 

Inman, Nelson S. (B), 1 Abrams P1., 
Lynbrook, N. Y. 

Neely, Wm. L. (C), 734 W. Outer Dr., 
Oak Ridge, Tenn. 

Preston, Wm. M. (C), 39-26 
Woodside, N. Y. 


NORTHWEST 


Grohs, W. H. (B), 1378 Blair Ave., St 
Paul 4, Minn. 

McGonigle, Fred A. (C), Power Tools, 
2276 W. Como Ave., St. Paul 8, Minn 

Roal, Ralph (C), 2201 E. 34th St., Minne- 
apolis 7, Minn. 


PEARL HARBOR 


Ahue, Charles, Jr. (C), 3307 George St., 
Honolulu, T. H. 

Brian, Richard E. (C), 1965 Ala-Wai 
Blvd. Apt. 8, Honolulu, Hawaii. 

Kam, Richard Y. S. (C), 2816 Pauoa Val 
ley Rd., Honolulu 23, T. H. 

Potter, Baker W. (C), 2457 Ala-Wai Blvd., 
Honolulu, T. H. 

Shavelenko, Igor A. (C), Progress Section, 
U. S. Navy Yard, Pearl Harbor, 
Hawaii. 


PEORIA 


Johnson, A. W. (C), 708 Laura Ave., 
Peoria, Ill. 

Kinney, John T. (C), Caterpillar Co., 
Peoria, Il. 

Mahan, Walter L. (C), R. R. 7, Decatur, 
Ill 


McCowan, Donald E. (C), 5915 S. Madi- 
son St., Bartonville, Ill. 

Smith, Clyde G. (C), Meyer Furnace Co., 
R. 2, Washington, 


PHILADELPHIA 


Hale, W. C. (C), South Chester Tube Co., 
Front & Thurlow St., Chester, Pa. 

Langley, Clarmont J. (C), 700 Station 
Ave., (B-100), Haddon Hts., N. J. 

Markel, S. E. (B), 1395 New York Ave., 
Trenton 8, N. J. 

Skutta, Frank R. (C), 334 E. Upsal St., 
Philadelphia, Pa 

Waggoner, Alvin G. (B), 1421 Arch St., 
Central Y.M.C.A., Philadelphia, Pa. 


PITTSBURGH 


Warley, E. B. (C), Route 3, Box 93, Wis- 
ton, W. Va. 


PORTLAND, ORE. 


Denhart; Howard L. (B), 236 N. Holland, 
Portland, Ore. . 
Foster, R. E. (C), 2112 N. E. 51, Portland, 
Ore. 

Gregg, Duncan S. (B), 4103 Grant St., 
Vancouver, Wash. 

Quarles, James B. (B), 1029 N. E. Thomp- 
son, Portland 12, Ore. 

Starr, Norman L. (B), 7435 N. Buchanan, 
Portland, Ore. 
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PUGET SOUND 


Nelander, Harland (C), 6937 
Apt. 1138, Seattle 6, Wash. 


sist S. W., 


QUAD CITIES 


Flodeen, Albin H. (C), International Har 
vester Co., Farmall Wks., 505—41 St., 
Rock Island, Il. 

Graflund, K. T. (C), International Har 
vester Co.,, 505—4l1st St., Farmall 


Wks., Rock Island, 


ROCHESTER 


Haddleton, Herbert (C), 327 N. 
Rochester, N. Y. 

Lathrop, Norman C. (C), 250 Chili- 
Gates Town Line Rd., Rochester 1, 
N. Y. 

Lester, Bernard M. (C), 92 Cleon St., 
Rochester 5, N. Y. 

Williams, David G. (B), 21 Perrin St., 
Fairport, N. Y. 


Drive, 


SAN FRANCISCO 


Howell, W. R. (C), P. O. Box 1648, 
Stockton, Calif. 

Russell, A. A. (C), P. O. Box 1648, Stock- 
ton, Calif 

Staack, Ed (C), 900 High St., Oakland 1, 
Calif. 

Trzyna, B. R. (C), 265 W. 6th St., Stock- 
ton, Calif. 


ST. LOUIS 


Hatfield, Chas. E., Jr. (C), Midwest 
Piping & Supply, 1450 S. 2nd St., St. 
Louis 4, Mo. 

Rathbun, Andrew D. (8B), Usona Mfg. 
Co., 3512 Chouteau Ave., St. Louis 3, 
Mo” 


SOUTH TEXAS 
Pennybacker, Percy V. (B), Bridge Div., 


Texas Highway Dept., Austin 26, 
Tex 


SYRACUSE 


Colvin, Robt. J. (C), 1562 Westmoreland 
Ave., Syracuse, N. Y 

Hammond, Rodin H. (C), 360 Oakwood 
Ave., Syracuse 5, N. Y. 

Schliecker, Louis H: (C), 357 Coolidge 
Ave., Syracuse, N. Y. 


TIDEWATER 


Cook, Carlas B. (C), 203 Garrett St 
Wm. Ct., Portsmouth, Va. 

Goode, W. B. (C), W. B. Goode Co., 404 
W. Broad St., Richmond 20, Va. 

Jean, Andrew J. (B), 1113'/, Dinwiddie 
St., Portsmouth, Va 

Jones, P. J. (B), 22 Jewell Ave., Ports 
mouth, Va. 

Spangler, Arno E. (B), 1022—-20 St., 
Newport News, Va. 


TOLEDO 
Fouke, W. Clare (C), 918 Buckeye St., 
Genoa, Ohio. 
Zahariadis, Peter (C), 3001 Pemberton 
Dr., Toledo 6, Ohio. 
TULSA 
Woolslayer, H. J. (B), Lee C. Moore & 
Co., Inc., Box 216, Tulsa, Okla. 


THE WELDING JOURNAL 


WASHINGTON, D. c. 
Apblett, Wm. R., Jr., (C), Naval 


Laboratory, Bellvue Sta 
lurgy Div., Washington 20). | 

Dawson, Walter F. (C), | 
Bureau of Yards & Dock 
Section, Main Navy Bldg., 
Washington, D. C. 

Kram, Ens. Harvey I. (RB), 
US.N. Mine Warfare 
Solomons, Md. 


tir 


WESTERN MICHIGAN 


Beenen, J. B. (B), Michiga 
Co., 343 Grandville Ay 
Rapids, Mich 

Newby, Thos. E. (B), F. Ranvil 
Pearl St., Grand Rapids 2, M 


WESTERN NEW YORK 


Binkley, H. O. (B), Industrial We} 
Co., 1126 Whitney Ave., Niagar 


WICHITA 


Houser, K. O. (B), 528 S 
Wichita 9, Kan. 
White, Roy (B), 1425 S. Wichita 
Wichita, Kan 
Note: ‘‘List of New Member 
in March and other members wi 
classified, will be continued in 
issue 


LINCOLN GOLD MEDAL AWARD OF 
THE AMERICAN WELDING SOCIETY 


Papers received for publicatior 
WELDING JOURNAL of thi 
WELDING Soctety describing clearly 
nal work done by the author or 
or under their supervision on w: 
any of its aspects by any me 
process are eligible for this year’s awar 
of the Lincoln Gold Medal if they appear 
in or before the July issue of THe WELD 
ING JOURNAL and also have bee 
or scheduled for delivery befor: 
of the AMERICAN WELDING SOCIETY 
meeting of any section or division of th 
Society. 
publication before that time will ! 
for the 1946 award if they are ci 
appear in THE WELDING JOUR 
of the succeeding twelve month 
The Lincoln Gold Medal 1 
annually to the author or aut! 


Papers received tor 


paper is chosea by the Board ol 
of the AMERICAN WELDING Socri 
greatest original contribution 1 
vancement and use of weld 
requirements for eligibility a1 
paper must be a full disclosut 
subject treated and that it sha 
no unethical advertising o 
tion Papers having mort 
authors are not eligibl Aut 
not be members of the AMERIC 
ING SOCIETY 

The donor of the annual aw 
J. F. Lincoln, President, Lin 
Company. The presentation 1 
year at the Annual Meeting of t 
and, when papers have joint aut 
author received a medal and a 
of award. 
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